¢ 


es 


> , eee 
sean 
—— 


THE UNIVERSITY 
F ILLINOIS | 


eee 


ay: 


ft 
7 


R 
a 


ahi 


oC) ae 


An 9 
Ce Se OF AGRICULTURE 


j dit 
A — 
Wol-ie DIVISION OF PUBLICATIONS 


DNIVERSITY OF ILLINGIS 


AGRICULTURE Li BRARY 


FARMERS’ BULLETINS 
Nos. 1101-1125 


WITH CONTENTS AND INDEX 


PREPARED UNDER THE SUPERVISION OF 


JOHN L. COBBS, Jr. 
CHIEF, DIVISION OF PUBLICATIONS 


YS 


WASHINGTON 
GOVERNMENT PRINTING OFFICE 
1921 


pie 
Ua “ \ pac S ; waited 
; &) : 
Yo-\\0|-& . 
i © iv | 


tu o/s a & F". TY. TD 


CONTENTS. 


FarMERS’ BULLETIN No. 1101.—TuHr ARGENTINE ANT AS A HOUSEHOLD ~ 
Page. 


PEstT: 


A pest both in the household and on the farm.....-...-/.-....-.-------- 
tee ICULULITC |S. . . . . Bee ek  mpnysin ohn wie dee eye ens 
Dr ements Pe ETN CL ) aR Pade ea bite ae ele alee as 
Scattered irom Texas to the Atlantic with infestations in California. 

Me OLTURDTY 45001000... . Giieee een =~ oe enc IL SA? St Sih 
The nest flooded, a colony may form a compact ball and float away.....-. 
Rg hae ee RR IED AOD oN Oa 


How to keep ants from teh 5s CA PT FE. POI, 2 PL 
How to keep ants from tables, etc., in an infested house. ..-...-.--.-- 
Str ong ant BepONG 0 ol. I ae pe tah abn a beatae. - 
A sirup made according to a special formula most satisfactory.....-- -- 
Plans for municipal control worleMe co. ¢. ss a- sso. adden badd 
IAT Ooo. Ga... ss Re oe ee oe see SR Rats 


Farmers’ BULLETIN No. 1102.—Tue Crow In Its RELATION TO AGRICULTURE: = 


Reaper BEING ANCEG......-: . Me sss ooh es we oc ot cnn n skal werd log 
ET ea... . . SM oc wie awa e oe laealde’s 4 
Economic status...... er MM ec Ct Rl. ieee tare tL Nyc 

Ree ree | Ue i ee dla le ga dam 

Mer cee ye) Me ais abla ce eee eran 
Pee ropes and poultry. ..... geen... 2. -2-- 252th tele es Bate os 
my ALG aS belle ape a i ln ar aa nT Oe ane 


FarRMeERS’ BuLuetTin No. 1103.—Growine IRRIGATED GRAIN IN SOUTHERN « 


IDAHO: 


eerierrrerrua ni (lie Went... <>: : es fs eee an ey a ge on He be cies bee 
rere eye TMM. ae cel ee ow bh ded wae eee 
nee Sera ie. |. | MIND ee oc onc a ie we eg of aes 
Leveling and tilling machinery........ ite tek 4 she tabetha oat eine ey 
NEO AtAGROTE AOS el... alee eas wc a mie ik mae 
TC TURTIOIY 8 sce. ST 
TE an il Aland 2a elim ula rine Ten eg ER ie fs 
RIENCE ee a ee inn meett thine 
Heemiient wie Aberdcen substation somes .....- 26 ee ects ence eee eee eee 
Pi nmet ansinraAshing.. x22... :ameeees sis Ss O PSI ee, 


FarMeErRS’ Burietin No. 1104.—Boox Lice or Psocips: . 


arena biusane, where they thrive. Baycsre so. 2d eb SA I oe. 
Commons iavorable to-their Increases. not) ooo see ee ee. 
Perm ronirol Hook lice in houses. “ebees ec se se Nes 


Darmeammunaveonitey Nouse sce) s:. RMR Tes Os ET Pa 
Eee uk... . ota tee dy et LIL AY OM, ets BR. AD 2. 
Re MC TCISR Oe eo... |. ME a, i a's ain yie ound CEREMAL SS 

Y Peg OD r,s TL th e!. A ta he 
Groen. feeds, prit, and oyster shellg.. i... ou... ee I a ee 

3 Preparing poultry and eggs for market. .....0..0---08ie. eee bale 


are ButuetTixn No. 1105.—Care or Mature Fow.s: ~~’ 
4 


494058 


MAID DDD Oa ok — co 


- Co bo 


“IO Oe & CO 


IV FARMERS’ BULLETINS NOS. 1101—1125. 


Farmers’ Buuuetin No. 1106.—IncusatTion or Hens’ Ea@aes: Page. 

Selection of eggs for hatching... 0.2... .. Ses oe Bree gleiaG it: 3 

IN esta: for sitting hens chee Lk. eae ee ee 3 

Héw to set athens. c..oe ees a r 4 

Gare ofthe sitting hen... 22.0... 2... ohare tee ee 5 

Meiidd ot testing eggs. i002 205.00... Yo a\Gak ees 7 

P Hamonineel fee a a I 8 
Farmers’ Butuetin No. 1107.—Broop Coops AND APPLIANCES:— 

Brood coops for hen'and chicks. ......- 22.42.44 52 Re 3 

Coop for shipping exhibition fowls: -...-72025.0). . 5.2 2 ee ee 5 

Exhibition coop..)s 2.050.002... -.-.-. 2. rr 6 

Dry-mash hoppet... 2... (2... A 7 

Drinking fountain. oo082 0220... . Si 

Farmers’ bulletins on poultry raising... -¢.f)2.. /-scee pe eee oe 8 

FARMERS’ Butuetin No. 1108.—Care or BasBy CHICKS: + : 

Care at hatching times 2uiculeeu. 2. . I 3 

Keep the chicks: warm. 0. 2o50.000.0.-.. - UR 4 

Emergency, brooder. os 0.00. sash. . 2. RO 5 

Feeding baby chicks: 0 ..0..2...-..... See 6 

Farmers’ bulletins on poultry raising........-..... A ek 8 

Farmers’ Buuuetin No. 1109.—Preservine Hees: 

Preserving eggs for home use:..2...... 0030 ee 3 
Preserving in water glass......-. wa TS Ue re 3 
Preserving’ with lime:solution: .....22i¢20 0) See 4. 
Best resulte..2i 222.40. aie.... . SOP 4 

Using preserved eggs... occu 2. 22... - See 4 

An infertile egg. 2.2. eos 2.0 ok... - sa es = ae 5 

A TOTUNe ORR ee hie ek ewes eh - - - (2B ees cee ee Pee Sei asa i) 

Candling eggs. osc sfiecsce05c0n th... Oe 6 

FarMErRS’ BuLLETIN No. 1110.—Licr, Mirzs, AND CLEANLINESS >— 
Kinds of lice. 2.0. ec ee... 3 
Body lice. -.0 0.05.0. abe. 2. Re oo 4 
Feather lice 2022.2 oe od... eS 4 
How to get rid of body and feather lice... 7. ...'2. 5.05532 4 
Head dices. oo oe shedus tess. - 2 ee 5) 

Poultry mites. 6.00. .e ees ea I 3 5 2 6 

‘‘Stick-tight”’ i ni lem 7 

Poultry ticks, or “‘blue bugs’: .. 2... 5. Beg 25 2s. se 8 

Chiggers, or “ed bugs? cscs ell... RR 8 

Dust batho. oc es a. 2 

Whitewash. 2.2002 2222S. RR 9 

Cleanliness: 00220. eo LE Oe it apa Sh 9 

Farmers’ bulletins on poultry raising... . 200. .3 0. 2. ee 10 

FARMERS’ BuLueTIN No. 1111.—MANAGEMENT OF GROWING CHICKS: — 

Essentials to proper growth......+...-.- Geos aes Pa 3 
Coops and houses........- Wee Me oe 3 
Cleanliness... 5 8s. Fi: . Re A 4 
Feeds and water.-.....¢2.5. 16.1... GERRI ek re + 
Range and shade. oo. 6. ceo... . ae as a 6 

Keep standard-bred poultry... ..-....:. Pages A ee ci ee ee 7 

Farmers’ bulletins on poultry raising. ....- Bie ia. nie, oo le Cee ie Ys 8 

FARMERS’ But aes No. 1112.—CuLumne ror Eaas anp MARKET: 4__ 

Proper @ullinginsures progh.o2.0..2... gee i Pay eet a: 3 

When focus OS eel ae Fishy a a = wc oo 9 ON 3 

How to. tell the good and poor layers... 220). -..0... 9) cs 0 iene 4 

A guide in culling oo cs. coc. ol Re i oe 7 

Mar keting SUPERIORS. ce oe css cs es ee 8 


CONTENTS. V 
Farmers’ Buttetin No. 1113.—Poutrry Houses: — Page. 
HOrAOn raul Utes. stole! g DAR. src SMM ee Sales AGF SURG Bons ain ath sth 4 
GOD EDACE eC e ates io tc gah + + + SRE eiae wi ids Reuse Oe On 4 
Per nine tr Brey TOC see oa. oak. ek en 5 5 dinate eedode L's Bi sy HO Oe 4 
Presta) LONELY Fy CANS fy aocety bot » «x 4 ERRRON bigs shards Pe) Tay. PANS Ae Sire igi 5 
emer Mtry HOUSES luL... -/Ramiies has eine recede gp tasiendest cde a 6 
Ge are ee ocd Sk. LPS RATES, nes Se EE a 8 Se 6 
PiveeRIOe arreTeOMNen bes 272 5- - - SEBe Paes epi a semen edd alee allal fi 
Farmers’ Buritetin No. 1114.—Common Povuttry DISEASES: — 
RR ep ss na ala as ~ «SS initia a oon a vlan pleat ate dL 3 
re et eas o's is... Sn Sane no AE pHa Shlbye Sid AS) Aish dd 4 
Cen eee Pa re his... Pe ne yd one ay ce nsheliieg Oo divhieds./.% 6 
BE err aap: ao, «+ =. ~ ERM 914) 9 > Aioine 9 SEE RS SES 6 
Prevention better than cure..........--+------- +--+ ++ 22222 e erent eee: 7 
Parmeresnulieiinis on poultry raising «+ teicras Sot tieeieud Jo- Reena 8 


Farmers’ BuLietin No. 1115.—SeLectION AND PREPARATION OF FOWLS ~~ 


FOR EXHIBITION: 


ROMER DOM Iy CXIUDITIONS.. .. .. (Rei spa ln ek es es ae eel ee 
Serene ame TOW IS nits cu. BER Rls like 2 SE ee 
PNM AN EOI ib orice as - ap e S Lope nisi toh digs Sim oleic bed Shakti NINE 
Sip UinemeMOwIS2? Geel... CR oe oak ati ie are 
RTE UTIG BOOW 2002/0. =... ees os an Sas Le nes AS Bo RR 
Farmers bulletins on poultry raisingys........ 2.2... 224-- este e de bee 


Farmers’ Butitetin No. 1116.—SELEcTION AND CARE or PouLtTRY BREED- ~— 


ING STOCK: 
Ieee ewmmcdard-pred stock... .... . gee ese. een ee + sein foe Poe ahh 
RUMOR EEMEETIRT RAGE ee 0 skier. - = 2 2 -' MIR ole he dale soins Deine eae ke Sas 
Ribiep i onareedine 501425... TN Se rs tay Od 
Cn Oe a A a a, a err keh tue iat ity 
Re ETRE eat, SU ays ~..<)- - - SIEM wine) e' tafe, +9) 2: 4)nince SS ae ae 
Bg UPTON BLOCK: acces. 5... Ly 3 es 2 Aorta icleinin os o'F ts UR Mle 
Pree range for the breeding pen. ... {22s.. .. 8 se seek ts gee Sh eee ed 28 
Mani taiminn flocs ferta ty ica... - - gaint cbs: piers ni 4) e's ath= ofc la slo Kisid ® Matens Sel 
Biprptpe Tee dine S6OCK 6 ica = ~~) <URRRII- I< 4 phate) = eX win aletvsi- 4 ASRS © 
Mecamimraroeding BuoCck.. 2... . amon! sid ob Hes opt Uses le tie Abt aie 
Farmers oulletins on poultry ralsinggag.. says. vila (4 = wei5 o)aye deities 


Farmers’ Bucuetin No. 1117.—Forestry AND Farm INCOME: —, 


VIS V TATTIOSOPERITY PAYG. 22005 5. =~ - eM si nine anid ayeinne He A aE eS 
SOE LAN Dave Garin WOOCIENOG. 0... - . MMe. 5 wepsalaneiteraiprey~ 5 fale iis Bind Sue ehal sie 
Le Lae OAT POC UCTS... SHRINES wie a tee a nia = ale gains wb digim elgin wb 
Seourimercondorest: growthys:. .. .\ UGB US) eth tes tl es 
Improving the. woods by cutting... 2 foc. oe oe al = ol 4,4 SEIS ME 8 A 
ieamatins and, selling timber... .--aaeee nid bet! sapidad sods 4 wd de. 5G ee 
PPE DTOLECEION. 6 40255 s uy aaleve Y  - ~~ GRD emipls br 4 RIEHL ails aid abies Ay Sy 6 2 ah 
Grazing and insect damage: ..... . - dakiage a.--bsle rts bitin ve elaine ois eo thi ott 
Using timber at home:,...-:-.. - . - Galmmeg tee VL epee Aid nd Selayd barge ite We tbe 
Pignting forest trees: .. ...--'. =. - aR 4g} sahjersal sideik ca bid ble dere dg F- 
ee LIONA) PH LOTINSLION . oo. cs... SERN. sis a > Sepa agers a a Sevag yal ® 


Farmers’ Buutetin No. 1118.—DocKaGE UNDER THE FEDERAL WHEAT 
GRADES: 


TM RES CERCTIOOG 0d os. =. - aialy oan io a2 su eberdt Samia Gah Aste rh iael 
Peperen THARETIAL AT WHORES: |... SNE Debs sv leah in Ona giam Wb ele 2 otk = se 
“Dockage” and ‘‘Foreign material other than dockage” distinguished. . 
MMC CKAre eos)... utes on one cu a ac Mir OL a) ey 
Detailed description of method of determining dockage ....-..----------- 
Certain foreign material designated as dockage. ........------------- 
How to secure the sample for inspection.............----++-+-+--+----- 

Py Equipment for separating dockage... .....-. 4... .+-2+-+-ee see ne ee 
Mow boruse the Nand BIOVES. .- drt onl das oe eg brald Ha Rtg He 
‘Test weight determined on dockage-free wheat........-.------+----+---+--- 
‘Grading the dockage-free sample. ..-......2....--------4s eee dee eens 
‘Practical methods of handling dockage.............-----+-hseeesee eee: 
A few improper methods of applying dockage....-...-.---+----------++++- 


ae > 
Hoo owc 


wooo M OWA OW 


VI FARMERS’ BULLETINS NOS. 1101-1195. 


\ 


Farmers’ Buituetin No. 1118.—DocKaAGE UNDER THE FEDERAL WHEAT ~~ ~ 


GraDES—Continued. . Page. 
Securing information relative to. dockage: ds o.201.5 Ves oee eee yen’ 
Tabulated wheat standards:...0.00.0205. - "gies te ERNE 24 
Post-office addresses of offices of Federal grain supervision...-......-.---- 26: 

Farmers’ BuLietin No. 1119.—Fauu-sown Oats: 
The fall oatianea.: Sade. . Soe Ss es ey “4 
Advantages of fall over spring seeding... ...0054. 5 02. 4 
Varieties of fall-sown cates). 20000000 ee 6 
Souls and fertalizersy. 220.2008 e RRS 9 
Fall.oats in the rotation... 00 0.0.0-.-. Bevel 2 
Preparation of the land... esc¢2s040.. 2. SAR 13: 
Preparation. of. the,seed........45.0.6--.. ieee 13. 
Sowing the seediivcc. os sede vutsowe). - RO 14 
Treatment of the land after seeding. . -..:72i0° Us 2 hy ee 17 
Weeds), ony ecye eleva Lae he i 5 RR ot ic 18. 
Harvesting the crop... ....-.20------ Togo rr 18 
Uses of the oat crop in a the South......... 200 20 
Farmers’ BuLLETIN No. 1120.—Controt or AppLE PowperRy MILDEW: © 
Economic importance of apple powdery mildew.....-.-...-....-....--.- 3 
Description of the disease: 2. ic ..00.... Oa f 
Cause.of the disease. 3). 22. ook... 6 
Control measures. 205.600. eee 020202... SO 7 
Pruning eee poss... CU ele Ce ‘é 
Spraying Looe te te cael ee ce dace es ++ + ciety ene CUle MWe. cca 8: 
Spray materials... e722 00... oe 12 
Spraying schedule soi .i.s ab eedeeel... . See 13. 
Farmers’ BuLietin No. 1121.—Facrors THat MAKE For SUCCESS’ IN FARM- — 
ING IN THE SOUTH: 
Farm records). oc. .ie 22d Oe ee. 2. 3 
Farm incomes Vary... - 2226 Cee ces --- -e eae ss er 5 
Why'do'such- variations 0ceCar?.....5. : . . ROS a ee 5S 
Practices that help to maintain and increase crop yields.............-.-- 2 8 
Influences of systems of farming on yields it acre. Ae eer eg. ee 16. 
Practices that lower the grade of the prod Wehiirs': 2. . {Ee ee 18 
Influence of quality in dairy COWB:0n incomes 420). Sa 19 
Efficiency in the use of.labor.....--..... geet. en ou oe 21 
Utilizing untillable and waste land: ee 2 
Size ofthe, business... 22.5 oe eee. Re oe ee 28 
Organization of-farm-entéerprises : = .-... .. ads 220 So 30: 
Farmers’ BuuLetin No. 1122.—Cirrus-rrvuir Nba IN THE Gan STATES. <. 
Scope of the work... oy Ako RE 3 
History of the Florida citrus industry : .....ge2). 227 aoe eee 4 
History of the citrus industry in the other Gulf States..............-2-.-- 5 
Selection: of a locality and site for:a grove. Joe 22:20 ee cf 
Kinds of citrus fruits for the Gulf States. ae... eS ee : 11 
Varieties of citrus fruits for the Gulf States weet 4... eer 15 
Propagation of eltrus, trees... 22.0.2... SE i 20 
Grove Management... ..52 b2 eile 5 = - «> = cee soeie fos ee 23. 
Harvesting and marketing CLEPUS Tuite... go asain, Suir ee 42 
Costs and profits in citrus eTOWIDE.. ... . . Soo. i 43: 
Publieations:on citrus fruits, .o2..2 2 2. SR 45 
Farmers’ Buuierin No. 1123.—Growine anp PLANTING HARDWOOD SEED-~ 
LINGS ON THE FARM. 
What. trees to grow: 626 eS. a 3 
Planting two or more kinds of trees together. ....--..----- PAN BiH ie k Pagale CF 5 
Location of plantation. of windbreak.-.¢ le soe ee 6 
Establishmént. of plantation :.: .. .....2 5) Se fs 7 
Care of plantaG@on.w) o.oo - tc. RR cc ee 12 
Sourees of planting stock. 2.020200 Oo... Te Ce 17 
Seed: collection, extraction, and storage... 207.052... eee Li 
Growing the seedlings Peat en's oan gO MON NON ee 22° 
Sources of information and advice for the pranter!'! OL S002 Ey See ee 28 


CONTENTS. VII 


Farmers’ Buutetin No. 1124.—THe Brown-spot or Corn, Wirn Suaaces--— 
TIONS FOR ITs CONTROL. 


Page. 
POeoumicuetri nico ol tne Gisease. Bou se. seo aoe sees en vig weeds Dee cs 3 
MR gl at 6 3 
Distribution and prevalence of the disease............-...---2-.---22--- 3 
cee ema eee... ne gah SD ee OT ee 4 
eee Maree remy Gk eo... ee, oe Gh. Se. Saas Ue So! 4 
Factors influencing the development of the disease..................-...- 6 
EU SE aR SIRI 9 oR PR ge RP 7 
RO SINCI SIDER ee Ne 2). Mo a dl aaNet gh aM eed a ie wee 2 7 
EE SoS ON EP SPE eR gc Uv 9 

Farmers’ Butyetin No. 1125.—ForaGeE FOR THE CoTTON BELT. — 

Southern forage crops highly profitable. ...............2....2..2..---2-- 3 
Soils. .... I ee iit, N.S. oe, SO gi Gia, a 3 
Warr) Vette exaeoe: Foch... Ue So ee» te - bala - edie 5 
Coarse fodder grasses. ............... Berets, Lot. J. Ape, a. eR cae 23 
Rieti ne eer, tee Sok. 2. | meee, So ek ee les Maula 4 gee 28 
ETO EA COLON S.-M nd ye win elnn vat 3 =< ws Sinn WE 47 
DE eA cn ok. AM, sl dso iatig SN rn rst iat pitch haa hele te 51 
Le ONE STS Clie eae | a A 2 Bg esata ths, 0-25 5S orereiePbrchahedh Sipe tere 56 
Per ry SME on Gam. wn giles dae a amma e 58 
SUNN eta cs. te... Me weet. Woo Caine palamies ie amie e be 59 
Recommendations by the agriculturists of southern experiment stations. . 60 


Y 1101 


OF GRICULTURE 


ROM TEXAS TO THE ATLANTIC, in scattered 

localities, the Argentine ant, in dark brown 
hordes, attacks gardens, ruining orchard and truck 
crops, and swarms into the ‘houses, making condi- 
tions in some cases so unbearable that their inhab- 
itants leave. : | 


The pest is carried by rail in foodstuffs, and since 
its original introduction, presumably from Brazil, it 
has been distributed about the country until infesta- 
tions occur throughout the South, with a separate 
sroup of infestations in California. It may also be 
carried by floods, such as take place in the Missis- 
sippi Valley, the ants forming themselves into a com- 
pact ball which floats to safety. 


In the warm spring weather the Argentine ant is 
particularly annoying in households, and thorough 
methods for its control should be undertaken at that 
time. On page 6 will be found a formula for a 
tree-banding mixture that will protect the trees of 
the nurseryman and orange grower. Various meth- 
ods for isolating food in the house and a satisfactory 
ant poison to be used as a protection within doors 
and without are also described. : 


Contribution from the Bureau of Entomology 


L. O. HOWARD, Chief. 
Washington, D. C. March, 1920 


THE ARGENTINE ANT’ AS A HOUSEHOLD PEST. 


E. R. BARBER, 
Scientific Assistant, Southern Field Crop Insect Investigations. 
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A PEST BOTH IN THE HOUSEHOLD AND ON THE FARM. 


NTS are common and annoyance from them is by no means 
unknown, yet the Argentine ant has distinguished itself by 
greatly exceeding other species in its injury. Other ants may 
make themselves troublesome, but the Argentine ant goes so far as 
to cause homes to be vacated in an infested neighborhood. It be- 
comes important in agriculture as well, damaging fruit and other 
crops by its propagation of scale insects. 

The worker ants are most commonly seen. Small in size and 
dark brown in color, they are able to invade practically every part 
of ordinary dwellings, stores, etc. The Argentine ant is almost 
omnivorous, eating most cooked foods and a considerable percentage 
of the raw foods found in the average pantry. It has a marked 
preference for some things, such as sugar, sirup, honey, jams, cakes, 
candies, pies, fruit, and meats of all kinds. Even refrigerators and 
ice boxes are readily invaded, the low temperatures having no deter- 
rent effect. It is a common occurrence for Argentine ants to find 
their way into bedchambers, and while they do not possess a sting 
they can cause considerable pain with their mandibles. There have 
been many reports of babies being attacked by them in such num- 
bers as to cause serious results; several of these reports have been 
verified. 

With conditions made almost intolerable in badly infested places, 
it is not uncommon to find empty, unrentable houses. Realty values 
accordingly drop. 


1JTridomyrmex humilis Mayr. 
156482°—20—Bull. 1101 3 
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IMPORTANCE IN AGRICULTURE. 


The nurseryman, the trucker, and the orange grower are greatly 
molested by this pest, owing to the fondness of the ant for the honey- 
dew excreted by aphids and scale insects. The workers take the best 
possible care of these honeydew-yielding species, and protect them 
from their natural enemies, frequently building shelters over them, 
and as the host plants grow, carry the young scales and aphids and 
place them on the young tender growth, where they may more easily 
sap the juices of the plants. 

In corn, cotton, and sugar-cane fields, the Argentine ant when 
present is constantly attending the aphids and mealybugs, increasing 
the numbers of these species to an alarming degree, much to the det- 
riment of the plants. The writer estimates that a considerable loss 
of sugar results from the attendance of the Argentine ant on the 
sugar-cane mealybug. 3 


NESTING HABITS. 


Argentine ants are extremely social among their own kind, the 
individuals never having been observed to quarrel with one another, 
nor one colony with another. Workers may be carried for miles and 
placed with others of their kind and no apparent demonstrations of 
like or dislike are exhibited. The newcomers appear to enter into 
the colony spirit and are soon lost to the view of an observer. Any 
small nest will contain several queens which live together amicably. 

The summer nest may be located anywhere—under sidewalks, 
under the sills of houses, in brick piles, stone piles, under a piece of 
board or a piece of tin, in an old tin can—in fact, in any place con- 
venient to the food supply. In the winter months there is a tendency 
to concentrate into larger colonies, and they seek warm, dry, secure 
nesting places in which to hibernate. These desirable places are not 
plentiful, and where one is located the ants from some distance will 
seek its shelter. The winter is the most hazardous period of the year, 
for should a nest by any chance be flooded during a cold spell, when 
the ants are dormant, the chances of survival of the colony would be 
extremely slight. Usually throughout the latter part of December, 
January, and February (at New Orleans) these large colonies are 
found. They sometimes reach very extensive proportions and may 
contain several hundred queens and countless workers and immature 
stages. These colonies are usually located at the base of large trees 
on high, well-drained spots of ground, in manure piles, or in any 
other piles of decomposing rubbish where heat is generated. A 
warm day will make them particularly active, and they will form 
trails in all directions from these winter nests to food supplies. They 
may be observed traversing the trunks of trees every warm winter 


The Argentine Ant as a Household Pest. . 5 


day, and from the trees trails are made to near-by houses, where they 
cause considerable annoyance. 

With the advent of warm spring weather the breaking up of the 
large colonies occurs. This is the time of the year that food is very 
scarce, and at this season the ants are particularly aggressive and 
troublesome in the houses. 


SCATTERED FROM TEXAS TO THE ATLANTIC, WITH 
INFESTATIONS IN CALIFORNIA. 


Introduced years ago, probably on coffee ships landing at New 
Orleans from Brazil, the Argentine ant has been carried about the 
country in foodstuffs, until it now occurs in scattered localities 
throughout the South, the present northern limit being Nashville, 
Tenn. The farthest infestation in the East is Wilmington, N. C., 
while in the West it is found in several cities of central Texas, 
including Dallas, Fort Worth, and Houston. There is also a sepa- 
rate group of infestations in California. 


HOW NEW TERRITORY IS GAINED. 


Inspections indicate that when carried long distances the ants 
were more likely taken through on carload lots of foodstuffs which 
were rushed to their destination than along with smaller consign- 
ments. Arriving with the large shipments, they probably gained a 
foothold in the wholesale districts of such cities as Memphis and 
Atlanta, and from these centers were disseminated with small ship- 
ments to the surrounding towns. 

There is also a normal extension of the territory occupied by the 
Argentine ant. This is 300 to 400 feet per year, and depends on the 
food supply and the abundance of other ants, the Argentine species 
waging a continuous warfare on native ants until the latter are 
entirely killed out. 

To establish an infestation it should be noted that it is necessary 
for a gravid queen (egg-laying female) to be present. It is quite 
possible that into almost every town and city in the southern States 
there has been introduced at one time or another a number of work- 
ers, but as these are incapable of reproduction a colony has not. be- 
come established. 


THE NEST FLOODED, A COLONY MAY FORM A COMPACT 
BALL AND FLOAT AWAY. 


Though the principal method of infesting new teritory is by rail, 
the Argentine ants are occasionally transported by high water. 
They are carried in lumber, rotting trees, uprooted shrubs, fruit, 

156482° 
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vegetables, etc., which may be swept from one location to another 
by a swollen stream. Even without such means of riding to safety, 
a flooded colony may not suffer extinction by drowning. The species - 
has a remarkable habit of self-preservation in times of floods, for 
when rising water floods a nest, and no other way of escape is pre- 
sented, the ants may cluster together and form a compact ball. The 
immature stages cluster at the center of this mass, while the queens 
and workers form the outer portion. As the ball enlarges by the 
addition of other workers which have been struggling alone in the 
water it gradually revolves. It is kept revolving slowly by the out- 
side workers continually striving to reach the top of the ball, thus 
permitting air to reach the interior. The ants in these balls disperse 
when they come into contact with a secure resting place, but they 
may float about on still water for hours. 


VARIOUS FORMS. 


As with other ants, there are several distinct forms in a colony. 
The queen is a sexually perfect female, capable of depositing eggs. 
In one colony a number of queens may be present. The males or 
drones have apparently only the function of fertilizing the queens. 
The workers, foragers of the colony, are imperfect females with no 
reproductive functions. Besides these adult forms, there are usually 
eggs and other immature stages in a nest. (Fig. 1.) ~ 


CONTROL. 
NATURAL CONTROL NOT EFFECTIVE. 


Though sudden heavy rains, especially when combined with low 
temperatures in winter, reduce the numbers of the Argentine ant, 
it has been found that it is only a question of months before the 
normal infestation is regained. Other forms of natural control are 
of still less importance. 


HOW TO KEEP ANTS FROM TREES. 


Woglum and Neuls* recommend the following tree-banding mix-— 
ture for keeping the ants from crawling up trees; 


Finely powdered flowers of sulphur________-_~_ part by weight__ 1 
Commercial tree-banding sticky material______ parts by weight__ 6 


The two ingredients are mixed together thoroughly with a wooden paddle un- 
til of a uniform color and consistency. The tree trunk should first be coated 
with melted paraffin, which will harden almost immediately. The mixture just 


1 Woglum, R. S., and Neuls, J. D. The Common Mealybug and Its Control in Califor- 
nia. U.S. Dept. Agr. Farmers’ Bul. 862. 1917. 


The Argentine Ant as a Household Pest. 7 


referred to should then be apflied over the paraffin in a band about 5 inches 
wide and about one-fourth inch thick. 

Before the band is applied the tree should be pruned so that the lowest 
pranch is fully a foot above the ground, and all rubbish should be removed 
from beneath the tree and the soil cultivated to destroy all grass and weeds. 


Wic. 1.—The Argentine ant, adult forms: a, Adult male; ai, head of male; a2, petiole of 
male; b, worker; b1, head of worker; 62, petiole of worker; c, fertile queen; cl, head 
of queen ; c2, petiole of queen. All greatly enlarged. (Newell and Barber.) 


HOW TO KEEP ANTS FROM TABLES, ETC., IN AN INFESTED HOUSE. 


Perhaps the most effective and durable barrier which can be used 
indoors is a bichlorid-of-mercury tape or band. Tape is soaked in a 
saturated solution of bichlorid of mercury and then hung up to dry. 
It is then placed around the legs of tables, safes, etc., and if it is kept 
dry will last from six months to a year. Common lampwick one-half 
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an inch wide is ideal for this purpose. After it has been treated in a 
saturated solution of bichlorid of mercury and dried, pieces are 
wrapped around the leg of the piece of furniture to be isolated and 
ends lapped over tightly and pinned. The tape can be readily re- 
newed by another soaking in bichlorid of mereury and repinned in 
place. 

Twenty-five per cent of bichlorid of mercury mixed in shellac may 
be painted around the legs of furniture, and when dry it will be quite 
as satisfactory as the tape. 

Eatreme caution is advised in handling bichlorid of mercury, as 
there is always an element of danger in using this poison. In recent 
years the sale of this drug to the layman has been practically dis- 
continued. - 

A simple and efficient though perhaps unsightly barrier may be 
made by placing the legs of furniture in saucers and putting a gen- 
erous supply of moth balls in each saucer. The moth balls will 
slowly volatilize, and it is necessary to add more from time to time, 
but the ants will not cross the barrier thus formed. 

Coal oil placed in saucers in which the legs of furniture rest will 
repel the ant, but the odor of the oil is disagreeable to most persons. 


STRONG ANT POISONS. 


Many and varied experiments have proved that it is futile to try 
to exterminate Argentine ants with a poison which kills rapidly. A 
few workers may be killed, but the masses of ants will quickly recog- 
nize the source of fatality and avoid the “ doctored ” food. The few 
workers killed in this way will have no effect in reducing the 
numbers. None of this poison will reach the queens in the nest, and 
it has been found that it is essential to kill off the queens in order to 
prevent further multiplication of the pest. 

Such poisons are, however, satisfactory for quickly ridding a 
house of ants, though the relief obtained is not permanent. Strong 
antimony or arsenical sirups, a number of which are sold by drug- 
gists in infested territory, are used for this purpose. They are 
usually placed about the infested house in small dishes, a few drops 
to a dish. Though the ants feed on such a sirup at first, they soon 
realize that it is harmful and vacate the building for a few weeks. 


A SIRUP MADE ACCORDING TO A SPECIAL FORMULA MOST 
SATISFACTORY. 


A weakly poisoned sirup, on the other hand, may be continually 
attended, the workers carrying it to the nest and feeding it to the 
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queen and the larvee, eventually exterminating the entire colony. A 


special poisoned sirup * has been devised. It is prepared as follows: 
Granulated sugar __________ Wee eee 2 pomndse. 1)7.9 
Ee ct ¢ Of Ee ge i a ema pints. )y! 9 
Tartarie acid (crystallized) __ Ht ee grams._ 6 
Benmonte ot soda -__-. --_-_ ._ __-_ a _grams._"_ 8.4 
Boil slowly for 30 minutes. Allow to cool. 
Dissolve sodium arsenite (C. P.)__~ vat 3 “grams. ° 15 
fepmnmeverss oe fo te pint. . 4 
Cool. Add poison solution to sirup and stir well. Add to the 

poisoned sirup: 

eee ee pounds__ 14 


Mix thoroughly. 


‘APPLICATION OF THE SIRUP. 


On account of the ants continuing to feed on a weakly poisoned 
sirup, it is desirable to place it in cans or paraflined paper bags 
outside of the infested house. The ants will be attracted away from 
the house by the sirup on the outside, not temporarily driven away 
through fear as they are by a strongly poisoned sirup within the 


house. Within a day or so after the 
sirup is put out no ants should be found 
in the house. 

It may happen from time to time that 
some of the cans will be found deserted. 
This is often because the ants are at- 
tracted by other food, especially the 
honeydew given off by aphids and mealy- 
bugs. During the middle of the sum- 
mer it is very hard to attract them away 
‘from this honeydew, which is their nat- 
ural food, and for this reason it is de- 
sirable to poison them during the cooler 
months of the year, especially during 
early spring, when there are fewer in- 
sects to supply them with a food sub- 
stance which is more attractive than the 
_ purest sirup. Houses, however, may be 
freed from ants during midsummer by 
the use of the sirup made according to 
the formula given above. 


The paraffin-covered paper bag shown in figure 2 
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Vic. 2.—Parafftined paper bags ar- 


ranged as a container for ant- 
poison sirup. The apron has 
been cut away to show en- 
trance holes. Such bags are 
nailed to trees. 


is undoubtedly 


the cheapest container. It can be made in large quantities at a cost 
of about $5 per thousand. Small 1-pound bags used in grocery stores 
are obtained, and two or three holes about one-fourth inch in diame- 


1 Accuracy in the use of the specified ingredients and weights is necessary if successful 


results are to be secured. 
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ter are cut through each folded bag with a leather-punch or similar 
instrument. This provides each bag with two or three holes on 
each side for the entrance of the ants. Being opened, the bags are 
dipped in a pan of molten paraffin and set aside to dry.. The paratiin, 
forming a waterproof surface, materially lengthens the life of the 
bag, which is protected from the entrance of water through the holes 
by part of another (2-pound) paraflined bag which covers the first 
one like a canopy. In use, each bag is provided with a small quan- 
tity of poisoned sirup and a piece of sponge, the protecting outer 
piece of bag is drawn over it, and the ends of both are folded 
over at the top and tacked to a tree. On account of the bag coming 
together at the top it is very narrow at the point where the entrance 
holes are made; consequently very small pieces of sponge are re- 
quired. The > bags have been known to last for long periods, but 

“ the larger percentage of them last only about 
two or three months. They can not be 
recharged. 

The tin can snown in figure 3 is the most 
satisfactory container. Any sized can may 
be used, but the handiest size is the one-half 
pound baking-powder can. ‘The can must 
have a friction cover, and of course it must 
hold water. If the can is indented deeply 
on the two opposite sides (as illustrated in 
the drawing, fig. 3) and the cover replaced, 
it will be observable that there is ample space 
between the top of the can and the cover for 
the entrance of the ants, and the can, if kept 
in an upright position, will be weatherproof. 
About a gill of the sirup will be sufficient for 
several months, but in heavy infestations it 
is better to put 2 gills in each can. It is 

sie very advisable to-place a fairly large piece 
Fic. 3.—Tin can container : ° 

for aat-polson ‘sirups usea. Ol eponge In tne can. The sponge will float 

in outdoor experiment. on the sirup and allow the ants to feed in 
large numbers. A piece of wire about 6 inches long may be bent for a 
handle, a hook inward at each end being made. The hooks may be 
attached under the lid of the can where it projects over the part that 
has been indented. This forms a handle by which the cans may be 
hung on trees, fences, walls of houses, etc. The ants prefer to climb 
for their food, and it is well to hang the cans near ant trails going up 
trees, walls, etc. It is advisable to hang the cans in the shade to pre- 
vent the evaporation of the sirup, for though it has been proved that 
evaporation does not affect this sirup to a marked extent, it is well to 
avoid raising the solid contents of the liquid. Eight to ten of these 
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eans should be sufficient to place around an ordinary city house and 
lot. If the grounds are large and if many trees are present, more 
cans should be placed out. 

From the results so far obtained, the careful preparation of the 
poisoned sirup can not be too highly emphasized. Very accurate 
balances are necessary for the weighing out of the poison and the 
tartaric acid. This is especially true when small quantities of the 
sirup are prepared. | 


PLANS FOR MUNICIPAL CONTROL WORK. 


In effecting control in towns and cities it is first necessary to ascer- 
tain the extent of the infestation. This should be mapped out so that 
workmen in distributing the cans will be able to refer to the map to 
insure the covering of the entire territory. Cans may be obtained at 
wholesale at about $16 per thousand.t About 10 pounds of “ grass” 
sponges will be required per 1,000 cans. These will cost about 7 
cents per pound. The sponges should be thoroughly washed and 
dried before use. When wet they may be easily torn into pieces 
about 2 by 2 inches. Using 1 gill of sirup per can, 200 pounds of 
granulated sugar will be required per 1,000 cans. The cost of the 
sodium arsenite is about 80 cents per pound, and 1 pound will be 
sufficient for 1,500 cans. Tartaric acid (crystallized) costs about 70 
cents a pound, which will be enough for 4,500 cans. From 60 to 
100 cans will be required per block, depending on the size of the 
block. The late fall, winter, and spring are the most desirable times 
in which to do this work, as in these seasons the natural food is least 
plentiful and the ants most hungry. Two men should be able to 
prepare the sirup, wash and tear up the sponges, and charge about 
9,000 cans per day and distribute about 1,000 cans per day, 


TRAPPING ANTS. 


By taking advantage of their winter colonizing habits the ants 
may be attracted in large numbers to specially prepared trap boxes, 
which may be fumigated when large numbers have gathered in these 
boxes for winter nesting. The boxes should be filled with decaying 
vegetation, the heat generated making them very attractive as 
hibernating quarters. Carbon disulphid was found to be the best 
and most economical fumigant for use in the trap boxes. It is 
hardly necessary to state that this method of control is not applicable 
to city conditions, where dry nesting quarters are very plentiful 
and the ants do not colonize to any great extent. 


1The cost figures given in this paragraph are approximately normal. Present war 
prices are probably higher for each item. é : 
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HE CROW is best known by the unfavorable 

reputation it has acquired in the cornfield. No- 
torious also are its raids on the poultry yard, its 
depredations on wild birds, and its attacks on eLops 
other than corn. 


Less heralded, however, but no less important to 

the farmer, is the crow’s warfare on insect pests. 
Insects supply about one-fifth of its food, and those 
preyed upon include some of the worst pests with 
which the farmer has to contend— grasshoppers, 
caterpillars, and.white grubs and their parents, May 
beetles. 


_. From the evidence at hand the crow’s merits and 

shortcomings appear about equally divided. While 
it would be unwise to give it absolute protection, and 
thus afford the farmer no recourse when the bird is 
doing damage, it would be equally unwise to adopt 
the policy of killing a crow that comes within 
gunshot. 


Much of the good the crow does can ill be spared, 
and the damage it inflicts may be materially lessened 


by proper measures against such birds as prove to 
be a nuisance. 


Show this bulletin to a neighbor. Additional copies may be obtained free 
from the Division of Publications, United States Department of Agriculture. 


Contribution from the Bureau of Biological Survey 


E. W. NELSON, Chief 
Washington, D. C. August, 1920 


THE CROW IN ITS RELATION TO AGRICULTURE. 


HK. R. KALMBACH, ASsistant Biologist. 
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T IS DOUBTFUL whether any other bird is of 
as great economic importance to the farmer of the 
eastern United States as the crow. In food 
habits it is practically omnivorous; it takes any- 
thing from the choicest poultry and the tenderest 
shoots of sprouting grain to carrion and weed 
seeds, many of which offer at best but a morsel 
of nourishment. The fact that no less than 656 
different items have been identified in its food 
gives some idea of the bird’s resourcefulness and 
its potentiality for good or harm. Some of the 
complaints against the crow are well-nigh tradi- 
tional, while a few of its beneficial habits have long been matters 
of common knowledge. Irreconcilable differences of opinion regard- 
ing the crow’s worth have often been the rule among residents of a 
community, and it has been only recently that sufficient information 
has been assembled from most parts of the bird’s range to allow a 
thorough study of its habits. 


For a comprehensive treatise on the economic status of the crow based on the exami- 
nation of the food contained in 2,118 stomachs, see Bulletin No. 621, U. S. Dept. Agr., 
“The Crow and Its Relation to Man,’ by E. R. Kalmbach, 92 pp., 2 pls., 3 figs., Feb. 
16, 1918. 
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- DISTRIBUTION AND ABUNDANCE. 


Although the crow is so well known to farmers in the Eastern 
States that one would hardly suppose it could be confused with other | 
birds, considerable uncertainty in identification exists in regions: 
where it is scarce or where its range overlaps that of closely related 
species. Ordinarily little distinction is made by the residents of the 
South Atlantic coast between the common crow and the fish crow— 
a bird of quite different habits; and the same lack of distinction 1s 
shown by the average individual of the northwest coast, where the 
northwestern crow, also a maritime speciés, mingles with the com- 
mon form. In the Southwest the small white-necked raven is fre- 
quently called a crow, and in some other parts of the West even the 
larger ravens have been similarly misnamed. 

There are within the borders of the United States three species of 
crows. By far the most abundant and widely distributed form is the 
common crow.!. This bird, with its three closely related varieties, the 
Florida crow,? the southern crow,’ and the western crow,* occupies a 
range comprising practically all of our country east of the Rocky 
Mountains, as well as sections in the Northwest and along our west- 
ern coast as far as southern California. It also is found locally in 
parts of Arizona and New Mexico. The other two species are 
smaller and of maritime habits. The fish crow,’ whose notes are not 
greatly different from those of the young of the common crow, 
occupies a narrow strip along the Atlantic and Gulf coasts from 
Connecticut to Texas, and is seldom found more than twenty miles 
from salt water. Its counterpart, the northwestern crow,® which 
some authorities consider simply a subspecific form of the common 
crow, occupies the Pacific coastal region from Puget Sound to 
southern Alaska. | ] 

The white-necked raven,’ inhabiting the arid and semiarid sections 
of Texas and southern New Mexico and Arizona, is the raven most 
frequently confused with the crow. This bird’s slightly greater 
size, the white bases of the feathers of its neck, and its restricted 
range, however, serve to identify it. The northern raven,” found 
along our northern boundary and at higher altitudes farther south 
and the common raven,’ present in numbers in the States west ol 
the Great Plains, may be distinguished by their greater size and bj 
their discordant notes, which possess none of the lusty, open-throatec 
quality of those of the crow. 

In this bulletin the name “crow” has been used to cover the foul 
forms of the common crow, including the close relatives, the Florida 
southern, and western crows.” The food habits of all these are es 


— 


—== 


1QOorvus brachyrhynchos brachyrhynchos. 6 Corvus caurinus. 
2Oorvus brachyrhynchos pascuus. 7 Corvus cryptoleucus. 

3 Corvus brachyrhynchos paulus. 8 Corvus corax principalis. 
4 Oorvus brachyrhynchos hesperis. 2 Corvus corav sinuatus. 


5 Oorvus ossifragus. 0 Corvus brachyrhynchos; four subspecies, 
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entially the same, differing only to an extent occasioned by the vary- 
ng character of the food supply in the different parts of the area 
sovered by their combined ranges. In some of the Western States, 
vhere the crow appears only as an occasional breeder, it has little 
‘conomic significance, as in Nevada and the greater parts of Arizona, 
New Mexico, Colorado, Wyoming, Utah, Idaho, and parts of Wash- 
ngton and Oregon. It can be considered only locally abundant in 
Jalifornia. The western parts of Texas, Oklahoma, Kansas, and 


| BI6M 
‘Fic. 1.—Young crows nearly ready to leave the nest. 


Nebraska support very few crows; and in large areas of Montana, 
North Dakota, and South Dakota, and in the Gulf States of Florida, 
Alabama, Mississippi, and Louisiana crows are not common. Based 
on the average yearly abundance, the crow exerts its greatest eco- 
nomic influence in the States along the Atlantic coast north of North 
Carolina and in the central and upper Mississippi Valley. 


LIFE HISTORY. 


The nest of the crow is built at heights varying from 20 to 60 feet, 
and during the breeding season it is usually well concealed from be- 
low by foliage. Sometimes it is placed in the dense top of a pine, but 
oaks and elms of the river bottoms, and, in the West, cottonwoods are 
equally acceptable. The nests are rarely found in deep forests. In 
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the East the hilly and partially wooded sections of New Jersey, New 
York, and Pennsylvania seem to meet nesting requirements; in Ohio, 
Indiana, and Illinois the low fertile river bottoms are especially at- 
tractive; and farther west the limited tree growth confines the breed- 
ing activities of crows to the neighborhood of streams. — | 

Crows raise one brood of from 38 to 7 young (see fig. 1). In the 
Southern States the young may be found in the nest as early as the 
middle of March and farther north correspondingly later, so that 
along our northern border they may be present as late as July. The 
nestling life lasts about three weeks. For some time after the brood 
of the year has left the nest, in July, August, and September, crows 
may be found in family parties or in small, loose flocks of 10 or a 
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Vie. 2.—Location of crow roosts known to have been occupied in the winter 
of 1911-12. 


dozen, securing much of their food from grasshoppers and ripening 


~ eorn. 


While crows are more or less clannish, even in the nesting season, 
their gregarious habit is most highly developed during the colder 
months, when, often by thousands, they resort to their nightly roosts. 
This flocking is of considerable economic significance in that it re- 
sults in the gathering together of large numbers of birds possessing 
some injurious habits. In the latitude of Washington, D. C., their 
roosts are well established by the end of September, and by midwinter 
their combined southerly migration and gregarious habits have 
brought together in a comparatively small area the bulk of the 
crow population of North America. From October to March the 
States lying in the area between Connecticut and Iowa and south to 
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Virginia and Oklahoma harbor crows in extremely large numbers, 
and damage often results in places where crops are left in the fields 
until late in fall. On the accompanying map (fig. 2) are recorded 
crow roosts known to have been occupied in the winter of 1911-12. 


ECONOMIC STATUS. 


What a bird eats or does not eat is the first question to be answered 
in an inquiry into its economic status. To determine with accuracy 
the various items entering into its diet nothing has been found more 
reliable than the examination of stomach contents. In the case of the 
‘crow such examination has been made of an excellent series of 2,118 
stomachs, collected in 40 States, the District of Columbia, and several 
Canadian Provinces. Of these stomachs 1,340 were of adult crows 
and 778 of nestlings. t 

ANIMAL FOOD. 


About 28 per cent of the yearly food ofthe adult crow consists of 
animal matter. In this are found insects, spiders, millipeds, crus- 
‘taceans, snails, the remains of reptiles, amphibians, wild birds and 
their eggs, poultry and their eggs, small mammals, and carrion. 


INSECTS. 


Over two-thirds of the animal food, or about a fifth of the whole 
diet of the crow, is composed of insects, and these include many of 
the most destructive pests with which the farmer has to deal. The 
crow is primarily a terrestrial feeder. Its share of insects, there- 
fore, is made up almost exclusively of species found on or near the 
ground, or those which it secures from beneath, the surface by turn- 
ang over sticks, clods of earth, or dung. The latter is a common 
method of feeding employed diligently by the crow from early 
spring to the beginning of autumn, when the usual crop of grass- 
hoppers furnishes a more accessible supply of food. ° 

Beetles of various kinds constitute about 7.5 per cent of the crow’s 
annual food. ‘They are a promiscuous lot, some beneficial, some neu- 
tral, and others, which comprise the major portion, highly injurious. 
Among the :njurious are May beetles and their larve, white grubs; 
also click beetles, weevils, and some of the ground beetles which have 
vegetarian food habits. Orthoptera, including grasshoppers, locusts, 
and crickets, form about an equal quantity (7.33 per cent), but 
the damage this order of insects inflicts far exceeds that done by the 
various beetles eaten. The short-horned grasshoppers especially are 
destructive, and, while these insects have never been such serious 
pests in the Eastern States as in some parts of the West, the annual 
toll taken by them throughout the country amounts to many mil- 
lions of dollars. In August and September grasshoppers form 
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Showing the varying quantities of the principal items from month to month, and the relative monthly average of 


ood of adult crows. 
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In Table I is presented the same information in percentages. 


each item. 
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| nearly one-fifth of the crow’s food. Caterpillars form about 1.5 per 


cent of the diet of the adults; nestlings, however, eat nearly four 
times as much. Other insects, as bees, wasps, ants, flies, and true 


bugs, are taken in only small quantities, and the economic problems 


involved are not important. 
The numbers of the various insects eaten during different months of 


the year are often indicative of their period of abundance. Early in 


spring, for instance, few May beetles or other scarabeid beetles are 
eaten; but, beginning in April, they form about 5 per cent of the 


crow’s food, and in May the presence of the annual crop of May 
beetles is indicated by the extraordinary percentage of 20.99. Like- 
wise the monthly increase of grasshoppers from May to September 


_ is shown in the crow’s diet by the approximate percentages of 4, 6, 14, 
19. and 19, representing the proportion of these in the food taken. 
The height of the caterpillar season also is indicated by the ap- 
_ proximate percentages of 1,3, 6, and 2, for the months of April, May, 
_ June, and July, Fespbetively. 


| TaBLe I.—Monthly percentages of the principal food items of the adult crow. 


Kind of food. | Jan. | Feb. | Mar.| Apr. | May.|June, | July.]| Aug. | Sept.| Oct. | Nov. | Dec. tae 
, May beetles, etc...-- 0.18 | 1.19 | 1.04 | 4.98 |20. 79 |10.06 | 4.47 | 5.26] 0.91 | 0.54 | 0.77 | 1.17 4.28 
' Ground beetles.....- 07 10 26 |} 2.30 | 5.54 | 3.24 | 2.13 | 1.76 | 2.31 .14 74 19 1.56 
_ Grasshoppers.......- obi irk. 14 56 | 1.84 | 4.29 | 5.83 14. 04 {19.14 |19.24 | 8.68 |10.73 | 2.07] 7.34 
OA cer PLIATS. ......0- -18 41 | 1.36} 1.13 | 2.71 76.41} 1.95 £62: [2212-1 bold x 39 1.56 
* Miscellaneousinsects.| .35 | 2.01 | 1.36 | 4.47 | 6.44 }10.41 [11.26 | 8.29 | 3.06] .96] 1.62] .67] 4.23 
ol eee 8.95 | 2.45] 2.66 | 5.24] 2.138 ]1.48] .29] .95| 2.69] .32 |] 1.44] 2.87] 2.58 
_ Other miscellaneous 
animal matter..... 4.70 | 3.6 8.81 114.13 [10.56 | 9.55 10.14 | 3.38 | 1.99 | 2.46 | 3.14 | 6.3 6.57 
(5 er A Spe eee 51.95 143.19 136. 85 |35. 28 |33. 26 |20. 53 | 9.13 |17. 96 |29. 60 |54.33 |63.93 {65.00 | 38. 42 
SPUNOYPTAIN os. 2 es 35 - 7.00 | 9.74 |34. 22 |20.90 | 8. 43 10. 20 |20. 22 122.80 | 8.33 | 7.08 | 2.67 . 89 | 12.70 
| Cultivated fruit... ... 2056) | dv42 e2be 2: 74 ~91 (14.12 | 9.31 | 5.79 | 1.66 | 2.40 .07 | 1.36 3. 74 
Betiaroite oo. ose: 19. 76 }19.57 |10.65 | 5.06 | 3.49 | 7.28 ]14.05 |13. 67 |25. 82 20. 50 12.94 |14.75 | 13.96 
- Weed seeds and rub- 
IE Steaks 2 3.80 |13.11 | 1.97 | 1.93 | 1.45 -89 | 3.01 vO jhaeat 4 Le40 1-1, 65 | 4582 3. 06 


The size and the voracious appetites of crows make these birds 


: especially valuable in times of outbreak of one or another of the insect 
_ pests upon which they feed. In the stomach. of a crow collected in 


April were the remains of 85 May beetles, and these formed less than 
half the food; in another were 72 wireworms; and in a third were 
fragments of 123 grasshoppers. Twelve birds in a series collected in 
Manitoba had fed on grasshoppers at the average rate of 57 each, 
and one crow secured in Michigan had eaten 483 small caterpillars. 
Nestling crows, whose rapidly growing bodies require even greater 
quantities of insect food than the adults, often excel their parents in 
the good work of insect destruction. One brood of 4 had consumed 
418 grasshoppers, and another brood of 7 had made away with 585 
during a few hours before they were collected. Of a total of 157 
nestling crows secured in Kansas in 1918, 151 had been fed on grass- 
hoppers. Caterpillars, always a Pe orite source of food for nestling 
172161°—20——2 
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birds, were present in over a third of the 778 nestling-crow stomachs _ 
examined. : 

Summing up, it may be said that the character of the insect food — 
of the crow leaves little to be desired and becomes the strongest argu- 
ment in the bird’s favor. While fully applicable to the adult birds, © 
this statement is doubly true of the nestlings, whose rapidly growing — 
bodies require enormous quantities of such readily digestible food 
as is furnished by soft-bodied insects. 


SPIDERS, FISHES, REPTILES, ETc. 


In the other animal food of the crow are items that reflect some 
of the bird’s less-admired habits. The aggregate consumption of 
spiders, millipeds, crustaceans, mollusks, fishes, and carrion may be 
considered as having a slight influence for good, but the destruction 
of beneficial toads, frogs, and small snakes is against the bird. For- 
tunately, however, the quantity of such material eaten is small, 
shghtly more than 1 per cent of the yearly food. 


WILD BrirRDS AND THEIR Eaas. 


Because of its depredations on small wild birds and its destruction 
of the nests and eggs of larger game species, the crow has received 
the condemnation of bird lovers and sportsmen. While stomach 
examination has, to an extent, verified this accusation, it has at the 
same time disproved extravagant statements. About a third of 1 
per cent of the annual food of adult crows and 1.5 per cent of that 
of nestlings is derived from wild birds and their eggs, and about 1 
in every 28 adult crows and 1 in every 11 nestlings examined had 
eaten such food. In the case of the nestlings, however, this ratio 
gives an exaggerated idea of the work done, as in many instances 
several members of a brood had fed on parts of the same victim. A 
mitigating circumstance in connection with the destruction of the 
eggs of wild birds lies in the fact that most of it is done during the ~ 
nesting season of the crow—a time early enough in the year to — 
allow the species attacked to lay a second set of eggs that will be 
little molested by crows. Nevertheless, on game farms and preserves, 
and in suburban districts where it is the desire to foster small birds, 
the crow population must be held in check. 


POULTRY AND THEIR Eaes. 


The crow’s depredations on poultry and their eggs are governed 
largely by local conditions. The proximity of a crow’s nest con- 
taining a brood of voracious young, the accessibility of some par- 
ticular poultry yard, and the overdevelopment in certain individual 
crows of this obnoxious habit, are factors accountable for most of 
the losses to poultry raisers from crows. Reports of striking simi- 
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larity often come from localities widely separated, while circum- 
stances diametrically opposite have been reported from neighboring 
farms. Food of this sort forms an extremely small part of the annual 
diet of the crow, less than 1 per cent (0.57) of the adult’s and 1.6 
per cent of the nestling’s. As in feeding on wild birds, the crow’s 
visits to the poultry yard are most frequent during the period when 
it has young to feed; as a consequence, successful protective measures 
undertaken in May, June, and July will reduce to a minimum the 
crow’s depredations on poultry. 


MAMMALS, 


In feeding on mammals the crow supplements the good work of 
hawks and owls by tending to hold in check rodent pests. Such 
food forms 1.6 per cent of the diet of adult crows and 8.8 per cent 
of nestlings. Their favorite mammal food consists of young cotton- 
tail rabbits. While the crow does molest such live stock as young 
lambs and swine, this is only an occasional habit when the bird is 
hard pressed for food. Fortunately such work is not common and 
the aggregate loss of this kind is negligible. 


CARRION AND THE DISTRIBUTION OF LIVE-STOCK DISEASES. 


: As a carrion feeder the crow ably supplements the good work of 
the turkey buzzard, especially along river banks and tidal flats, 
where dead fish furnish a supply of animal matter much needed 
during winter. But, from its carrion-feeding habits, the crow has 
been accused of being a potent agency in the transmission of live- 
stock diseases, especially hog cholera. No doubt the transmission of 
this disease by the crow is within the range: of possibilities, either 
by the carrying of virus attached to its feet, bill, or other parts of 
its body or possibly by the depositing of infected excreta after the 
bird had’ fed on the body of an animal that had died from the dis- 
ease. However, by the immediate burying of the dead bodies of dis- » 
eased animals and the employment of rigid sanitary measures in out- 
breaks of this kind, the incentives which usually attract these birds 
may be eliminated. It is well to add that many other agents in the 
spread of such diseases, including dogs, cats, and innumerable in- 
sects, are as potent in the dissemination of bacteria as are crows. 
All of these can be made innocuous by thorough methods of sanita- 
tion, while the extermination of the crow would eliminate only one 
of many means by which such diseases are transferred. 


VEGETABLE FOOD. 


CoRN. 


_ Vegetable matter forms nearly 72 per cent of the adult crow’s 
yearly food, and over half of it consists of corn, In November, De- 
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cember, and January this grain forms over half the diet, but most of 
it is waste, gleaned from scattered unharvested ears. During the 
sprouting season of April and May, corn constitutes about a third of 
the food, and at the harvest in October it again supplies over half. 
Of 1,340 adult crows collected in varying numbers in every month 
of the year, 824 (over 61 per cent) had fed on corn. 

It is the belief of some farmers that the depredations on this 
grain in sprouting time are due largely to the nestlings’ desire for 
the soft, germinating kernel. Stomach analysis has disproved this, 
and has showed that corn formed less than an eighth of the young 
crow’s food, one-third the quantity taken by the adults during ap- 
proximately the same time. Injury to this crop may be either to 
sprouting corn, to corn “in the milk” or in the “ roasting-ear ” stage, 
or when the ripened grain has been stacked in shocks. Of the three, 
the last form of injury is the least serious; the pulling of sprouting 
corn sometimes results in heavy losses, but fortunately such damage 
may be reduced by the use of deterrents; the damage to corn inv 
the roasting ear is the most vexatious form of damage to this grain. 
of which the crow is guilty. It is not so much the corn the crow 
actually eats at this time, as it is the subsequent injury resulting 
from water entering the ears from which the husks have been: 
partially torn, that makes such attacks among the most : serious with 
which the Syaute has to contend. 


OTHER GRAINS. 


Of the smaller grains, which together form about an eighth of the 
food of the adult crow, wheat is the favorite. This was present, in 
997 of the 1,340 stomachs examined, and it apparently takes the 
place of corn in the crow’s diet in regions where corn is not raised 
extensively. Stomachs collected in the Northwest illustrate this. 
When attacks upon wheat are made in sowing or sprouting time, the 
depredations of a single crow, limited only by a most ample gizzard, 
may be of considerable consequence. Oats are eaten much less fre- 
quently than wheat, and when it is considered that oats are readily 
available at all times of the year in horse droppings, the quantity of 
this grain in the diet of the crow need not much concern the farmer. 
Injury to kafir corn (sorghum) in autumn has been reported from 
Kansas and Oklahoma, usually in the vicinity of roosts, where many 
thousands of crows congregate and feed over a comparatively small 
area day after day during fall and winter. Buckwheat also is oc- 
casionally eaten, but by far the largest portion of it is waste. 


OTHER CROPS. 


A number of other crops are subject to damage by crows. In 
Southern States, depredations on rivening watermelons have some- 
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times resulted in heavy losses. Apples, peanuts, pecans, and almonds 
are less frequently injured; while the aggregate losses to such crops as 
beans, peas, figs, oranges, grapes, and cherries are insignificant. 


WILD FRUITS. 


Only about 14 per cent of the adult crow’s sustenance is at present 
derived from wild fruits and nuts, a source whence it originally ob- 
tained all of its vegetable food. This part of its diet is secured from 
a variety of sources, but chiefly from acorns and chestnuts. Fruit of 
the various sumachs, poison ivy and poison oak, bayberry, dogwood, 
sour gum, wild cherries, grapes, Virginia creeper, and pokeberry are 
also common ingredients in the food. 


DISTRIBUTION OF SEEDS. 


The mere consumption of wild fruit by the crow involves nothing 
of economic importance, but as its digestive processes destroy prac- 
tically none of the embryos of the seeds, the bird acts as an important 
distributor of certain noxious plants, as poison ivy and poison oak. 
‘Tn this work, however, it is only supplementing the activities of the 
‘many other native birds which feed on these seeds, often to a greater 
extent than does the crow. Furthermore, as most of these seeds are 
eaten by the crow during the winter, a large part of those regurgi- 
tated are deposited at their roosts, often in dense stands of timber, 
where the chances for sprouting are poor. 


Tapte 11.—Percentages of the principal food items of the nestling crow. 
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SUMMARY OF FOOD HABITS. 


The crow’s consumption of insects presents the strongest argu- 
ment in the bird’s favor. About a fifth of its diet is secured from 
the insect world, and among the pests it destroys are some of the 
most troublesome with which the farmer has to contend.. Many of 
the insects it eats are taken early in spring, when their life cycles 

_ are at the lowest ebb and when their destruction results in the greatest 
| good. 

Conspicuous among such food items are May beetles and their de- 
structive larvee, white grubs, of which the crow is an effective enemy. 
In its consumption of grasshoppers the crow probably renders man 
_ its greatest individual service, and in regions where these insects are 
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abundant their nymphs form the principal insect food of the nest- 
lings. Other creatures in the destruction of which the young exceed 
the adults include caterpillars and spiders. The latter, however, are 
predacious and to a great extent beneficial. 

The crow’s feeding on reptiles and amphibians is on the whole not 
to the best interests of man, but fortunately the highly beneficial 
toads are found in the food less frequently than the more aquatic 
frogs and salamanders. In feeding on the eggs and young of small 


Fic. 4.—Food of nestling crows. The proportious of the various elements are represented by the rela-_ 
tive sizes of the sectors. In Table II the same information is presented in percentages. 


insectivorous and game birds the crow commits a serious offense, and 
in the vicinity of game farms and preserves the bird must be held in 
check if other species are to exist in concentrated numbers. This 
offense is mitigated somewhat by the fact that most of the depreda- 
tions on eggs occur early enough in the season to permit the raising 
of a second brood at a time when there is little or no danger from 
the crow. The molesting of poultry is an injurious habit against 
which protective measures are effective under any but the shift-by- 
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itself method of caring for fowls. A little attention to the screening 
of young chicks and the suitable housing of setting hens will obviate 
most losses of this kind. In its feeding on small mammals, its 
annoyance of young live stock, and its consumption of carrion, the 
crow has tendencies about equally divided between good and bad. 
The accusation that it is a dominant factor in the distribution of 
live-stock diseases has little substantiating evidence. 

Of the vegetable food, corn is the principal item. It is the crow’s 
staff of life and furnishes over 38 per cent of its annual sustenance. 
In the consumption of this grain the bird comes in most frequent con- 
flict with the farmer. Much of the corn eaten, however, is secured 
from. October to March, when waste grain necessarily forms a large 

part of the supply. Deterrents, as coal tar, on the seed have lessened 
losses to sprouting grain, especially in small isolated fields, but, when 
“in the roasting ear,” the corn crop is subject to annoying and de- 
structive attacks by the crow, difficult to prevent. The crow also 
levies a certain toll on small grains, as wheat and sorghums; melons 
are subject to attack and even cultivated fruits at times are damaged. 
The offenses of which the crow has been accused outnumber its 
good deeds, but this does not mean that they are equal in importance. 
Many of the crow’s depredations may be lessened or entirely pre- 
vented by protective measures, while in its preying on insects it does 
work that can ill be spared. An overabundance of these birds is not 
to the best interests of the farmer, but, on the other hand, extermina- 
tion of the crow would result in taking away a most effective enemy 
of certain insect pests. Consequently the instituting of control meas- 
ures is justifiable locally where the birds are taking more than a fair 
share of the crops in return for good services rendered, while in other 
“sections where crows occur in normal numbers they may better be 
‘allowed to exist unmolested. 


PROTECTION OF CROPS AND POULTRY. 


FRIGHTENING DEVICES. 


_ It is not necessary to describe in detail the many well-known de- 
vices employed as “scarecrows.” The time-honored straw-stuffed 
human effigy is the one most frequently used, though often it fails to 
accomplish its purpose. Various unusual objects, as pieces of shining 
tin moving in the wind or glass bottles hung about fields, windmills 
operating a noise-producing mechanism, newspapers placed on the 
ground, twine stretched about and across fields from poles stationed 
at intervals around them, as well as bodies of dead crows hung in 
conspicuous places, have been successful in some instances. Poultry 
yards especially have been protected from the ravages of crows by 
strands of cord stretched across at intervals and at a height of 6 or 8 
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feet from the ground. One or another of these methods has met with 
varying success on occasion, but sometimes none will produce the de- | 
sired results. None can be considara infallible. 


DETERRENTS. 


Coal tar—Experience has shown that damage to corn and other 
grains at sprouting time may be lessened by special treatment of — 
the seed. While the application of deterrents to the seed grain has 
disadvantages, in that it involves additional labor at planting time, 
tends to retard germination in periods of dry weather, and can not ~ 
be considered an absolute cure, the measure of success of many farm- 
ers who have in this manner secured relief from crow depredations — 
warrants a description of the methods used. 

One of the most successful deterrents is coal tar, a cheap by-product 
in the manufacture of illuminating gas, which may be secured at 
gas works or at some paint shops. It is a dark, heavy liquid of 
about the consistency of thin molasses and emits a strong, gassy 
smell for some time, even after the grain treated with it has become 
thoroughly dry. When used in the quantities here recommended, 
coal tar in no way injures the germinating qualities of the seed. 
This important qualification is not possessed by certain other sub- 
stances, sometimes recommended as crow deterrents. Experiments 
eradtceed by the writer also have shown that in periods of normal 
rainfall germination is but slightly retarded by the coal-tar treat- 
ment, though in periods of drought the retardation may be several - 
days. | 

Coal tar should be used in the proportion of about a tablespoonful 
to half a bushel of seed grain, the grain having been previously 
heated by the application of warm water, and then drained. A con-. 
tinued stirring of the grain will eventually result in an even coating 
of tar. The seed may then be spread out on a dry surface or may 
be dried by the application of an absorbent medium, as ashes, land 
plaster, or powdered earth. When thoroughly dry it may be used in 
a planter. 

Deterrents are oon aunies used by farmers of the North Atlantic 
States and to a lesser extent by farmers of the South Atlantic States. 
Tn the extensive corn-raising regions of Illinois, Missouri, and Iowa, 
corn is seldom tarred, probably because it is planted on so large a 
scale that losses to the individual farmer are less severe. 

Red lead.—Another substance used as a deterrent is red lead. This 
appears to have been used first in Europe, where it met with con- 
siderable success. The grain is first given a thin glue size, and is 
then drained and dusted with red lead until well colored. Though 
this process has*been used but little in this country, its success in 
deterring birds in Europe warrants a further trial here. 
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_ Other deterrents——A few years ago the Kansas State Agricultural 
College Experiment Station conducted a series of experiments on 
seed grain to ascertain the usefulness of certain deterrents against 
burrowing animals. Incidentally the effect of these various sub- 
stances upon the germinating powers of the seed was investigated. 
In his report on this work, Theo. H. Scheffer* says in part that kero- 
sene, crude petroleum, copperas, crude carbolic acid, fish oil, and 
spirits of camphor, when used in sufficient quantity or strength to 
impart an odor to the corn, seriously injure the germinating powers 
of the grain; and that to treat the seed with any of these substances 
in such small quantity or dilute form as not to injure the germ is a 
waste of time, for the slight taste or odor imparted is soon dissipated 
in contact with the soil. 

Similar experiments? conducted by B. M. Duggar and M. M. 
McCool, at the Agricultural Experiment Station of Cornell Univer- . 
sity, indicated that of a number of substances employed, turpentine 
emulsion and an anilin oil solution seriously affected germination. 
Such substances should be carefully avoided. 

The manufacture of deterrents for use on seed grain has been 
undertaken on a moderate scale in this country, and a few articles 
of this nature also have been imported. Most of these appear to use 
coal tar or closely related products as a base; one at least contains 
a copper salt and is a poison; while the merit of one imported deter- 
rent appears to be based on the fact that the treated seed is a brillant 
blue. None of those tested by the writer has had any harmful effect 
on the seed; but there is no evidence that any of these manufactured 
substances is superior to coal tar as a deterrent when the latter is 
properly applied. 

SCATTERING GRAIN. 

Many farmers have had considerable success in protecting their 
sprouting crop by spreading broadcast over the fields a quantity of 
grain previously softened with water. This the birds take, leaving 
untouched that which has been planted. It has been found that a 
comparatively small quantity sacrificed in this way during the short 
period of a week or 10 days when spouting corn is subject to damage 
has often prevented loss to the growing crop. 


POISONING. 


Though the crow would be a most difficult bird to eradicate over 
any considerable area by a campaign of poisoning—a fact due largely 
to the bird’s wariness—such a method has been found an effective 
means of protecting crops. When once a flock of these birds have 


1 Kansas State Agr. Coll. Exp. Sta., Cire. 1, p. 3, Apr. 28, 1909. 
2 Cornell Univ. Agr. Exp. Sta., Cire, 6, pp. 14-16, May, 1909. 
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learned through the loss of one or several of their number that a — 


certain area has been baited with poisoned food they are inclined 
to avoid it for some time at least. In conducting such operations, 
however, local regulations governing the distribution of poison must 
be scrupulously observed, and as there is always an element of danger 


connected with the distribution of poison about thickly settled re- — 


gions, its use should be limited and judicious. 
Corn is the bait usually employed in poisoning crows, and it is 


generally prepared by simply steeping the grain in a strong strych- — 
nine solution. If made, however, according to the following direc- — 


tions it will kill more quickly and its effectiveness will last for a 
considerable time when exposed to weather: 


COED 2. ee 20 quarts 
Stryehnine..( powdered )___. __._.___ _cageee 7 ee ee 
SearCh 0 Jere eee 2 tablespoonfuls 
Water. 232 -  ____  ee % pints 


Put the starch and strychnine in the water and heat to boiling, stirring 


thoroughly after the starch begins to thicken. Pour this mixture over the corn ~ 


and stir till every kernel is coated. The seed may then be spread out and dried. 


Experiments conducted in Klickitat County, Washington, demon- — 


strated that where crows are troublesome to green almonds, relief . 


may be secured by using these nuts as bait, prepared by splitting and 
inserting a quantity of a strychnine-saccharine mixture of about the 
size of a kernel of wheat. The poison mixture is composed of 8 parts 
of strychnine alkaloid and 1 of saccharine. The poisoned nuts are 
then placed in bare spots, two or three under each tree. While such 
a limited number of baits appears to be wholly insufficient to meet a 
situation where a flock of several thousand birds settle down on an 


orchard of a few acres, the results secured thus far have been most — 
satisfactory. In attacking an almond crop, crows will first alight in — 
the tree tops, knock down a few nuts, and then go to the ground to — 
feed on them. For this reason conspicuously placed poisoned baits — 


PO eee NS a ee ee ee 


of this kind are almost certain to be taken, and as a few crows killed — 
or seriously affected by the poison will suffice to make others shun — 
the area, protection has been secured by one treatment that lasted a — 
week or 10 days. By this means almond crops that in previous — 
years had suffered losses sometimes totaling 100 per cent were but — 


slightly damaged. 


A successful bait has also been prepared by the use of partially : 


blown hens’ eggs into which a small quantity of strychnine has been © 


injected. This has been effective in stopping the raids of the poultry 
and egg stealing crow. It should always be placed on the tops of 


straw stacks, in artificial nests erected on poles, or in inclosures from — 


HS 


aos ea te p 


which poultry and all farm animals are barred. Strychnine may ~ 


even be conveyed by meat or carrion used as baits, but the difficulty — 
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in keeping such baits away from domestic animals is great; they may 
be used to best advantage in winter, when crows are hard pressed for 


food. 


TRAPPING. 


Trapping at times has brought relief where other methods have 
failed. No wholesale reductions in the number of crows has ever 
been accomplished by this method, but when a few birds have been 
trapped and their dead bodies have been left exposed in the fields, 
heir relatives are inclined to shun the immediate vicinity. Crows 
aave been secured mainly in steel traps carefully baited with hens’ 


a 
The unusual wariness of the crow has limited the effectiveness of 
Trearms in reducing its numbers. However, these birds are inclined . 
jo shun those areas where the shotgun is frequently used. The use 
of crow decoys and crow calls has been resorted to with such success 
in attracting the birds within gunshot that these articles are now 
nlaced on sale by extensive dealers in sporting goods. A mounted 
specimen of an owl placed in a conspicuous position and within easy 
yunshot of the concealed hunter has also been used successfully in 
ittracting numbers of crows to a point where they can be shot. 

In eradicating objectionable winter roosts of crows, attacks on 
several successive nights by a number of men with firearms will 
‘requently cause the birds to move on. Cartridges loaded with 
lack powder are better than those containing smokeless, as the re- 
ort is more deafening. When once a roost has been removed, 
rigilance must be employed for some time thereafter to keep it from 
ring reestablished. In places where the discharge of firearms was 
nadvisable, Roman candles shot among the roosting birds have 
rought about the desired results, and on one occasion bunches of 
irecrackers thrown up into the tree tops caused the crows to seek a 
nore peaceful community. 


SHOOTING. 


DESTROYING NESTS. 


In sections where woodlands are close to farmyards containing 
‘xposed nests and young chicks, the destruction of a few crows’ 
iests will greatly lessen depredations on poultry. The success of 
his measure lies in the fact that most of the crow’s raids on the 
doultry yard are prompted by its desire to secure food for its young. 


SUMMARY. 


The crow is a bird whose size, ability to survive under diverse en- 
rironments, and almost omnivorous food habits make it capable of 
loing both serious harm and extensive good. The influence of the race 
S a whole for good and harm appears to be about equal. Local 
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conditions, however, greatly affect its economic status, and for this 
reason hasty judgment as to its worth should not be rendered, lest . 
the bird be persecuted in sections where it is actually aiding the 
farmer. This bulletin has aimed to point out briefly the benefits to ~ 
man from the crow’s food habits, as well as the ways in which the | 
bird may do harm. Indiscriminate killing is not warranted, and — 
even in areas where the crow is doing harm preventive measures 
will often put a stop to the nuisance and allow the bird to continue — 
what good work it may be doing on insects. Among the preventive 
measures are— 3 
(1) The use of coal tar or other deterrents on seed grain. : 
(2) Scattering grain over fields where the crop 1s just sprouting. | 
(3) Stretching twine about and across fields from poles stationed 
at intervals. A network of such strands is often effective in pro-— 
tecting poultry yards. 
(4) The use of frightening devices and the hanging up of the 
dead bodies of crows in conspicuous places. 3 
In places where more drastic measures are necessary the killing of - 
even a few crows will intimidate others and these will usually shun 
the area for some time. Such procedures include— : 
(1) The use of poison (strychnine) in places where this is per- 
mitted by law. Corn and hens’ eggs are the most effective baits. 
_ (2) Trapping by means of steel traps, carefully concealed and 
baited with hens’ eggs. 
(3) Destroying nests—a measure that will most rrequently put a 


stop to the poultry-raiding activities of a pair of crows which have 
their nest near by. | | 4 

(4) Shooting—the hunter being aided by the use of a crow call 
and, where possible, also by a mounted owl placed conspicuously on 
a pole. Several night attacks by a number of men equipped with 
shotguns will frequently remove objectionable winter roosts. 3 
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HE PRODUCTION OF CEREALS under irriga- 

tion in southern Idaho was greatly stimulated 

by war-time needs. Small grain on irrigated land 

was not previously regarded as profitable in com- 

parison with other crops except as the first crop on 
new land. 

The growing of cereals is essential to the develop- 
ment of the live-stock industry and also to the safe 
diversification and proper rotation of crops. This is 
especially true in southern Idaho, at a long distance 
from market. 

When given the same care that is bestowed on 
sugar beets and alfalfa, the small grains give good 
returns. They are especially adapted where ae 
tion water is limited. 

The preparation of the land for irrigation and 
seeding is very important. Care in leveling is well 
repaid in time saved in irrigating and in better yields 
and more uniform quality. 

Clean seed of the best adapted varieties, treated to 
prevent smut and properly drilled on a well-pre- 
pared seed bed, go far toward insuring a good yield. 

Dicklow and Pacific Bluestem wheats; Golden 
Rain, Early Mountain, Silvermine, and Kherson oats; 
and Trebi, Beldi, and Hannchen barleys are the lead- 
ing varieties. 


Contribution from the Bureau of Plant Industry 


WM. A. TAYLOR, Chief 
Washington, D.C. May,1920 | 
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CEREALS IMPORTANT IN IDAHO. 


EREALS constitute some of the most important cash and feed 
crops grown on the irrigated lands of southern Idaho. Until 


the outbreak of the World War the increase in the production of wheat, 
oats, and barley had been gradual and had kept pace with the areas 
of new land placed under irrigation. The acreage of wheat during 


the war was greatly increased at the expense of. oats, alfalfa, clover, 
and other crops. A slight increase in the acreage of barley re- 


sulted from the demand for this grain as a substitute for wheat in 
bread making. The small grains have been used almost exclusively as 
the first crop in bringing the virgin soils under cultivation. This is 


due to the ease with which the grains can be grown, the small seed 
cost, the practically assured returns, and the ready market, particu- 
larly for wheat. Interest in the production of barley is spreading 
quite rapidly, as the feeding value of the grain becomes more gen- 
erally known. 

The increased production of cereals, especially barley, has had a 


stimulating effect upon the live-stock industry, which has prospered 


in southern Idaho. Feed has been plentiful, and the moderate win- 

fers encourage the wintering of stock which would otherwise be 

shipped out of the country. The long distance from market makes it 

imperative that the live-stock industry be fostered to the fullest ex- 

tent. Grain production in itself is not a profitable type of agricul- 
; 3 
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ture for irrigated lands. The home feeding of bulky crops which 
are expensive to ship not only brings in higher net returns by sav- 
ing shipping costs, but also assists greatly in maintaining the fer- 
tility of the soil and the permanency of the agriculture. The di- 
versification of crops overcomes losses occasioned by market fluctua- 
tions, which would otherwise be disastrous under a system of single 
cropping. This diversified agriculture and increase in live stock has 
been fostered considerably by a rational policy for the control of 
forest range and leased range, which permits the owners of small 
farms to obtain range for a few head of stock. 


THE SNAKE RIVER BASIN. 


This bulletin is intended primarily for settlers on the irrigated 
lands of the Snake River basin in southern Idaho. This territory 
includes irrigated lands in every county in the southern and south- 
eastern parts of the State. Figure 1 shows a map of Idaho and the 
approximate location of the irrigated areas in each of the southern 
counties. The estimated irrigated area of southern Idaho is 1,723,278 
acres and is constantly being increased as new lands are made ready 
for irrigation. Some of these districts have more water for crop 
production than others, depending to a considerable extent upon the 
priority of water rights. A few sections have priority rights, but 
the original supply of water has never been adequate. The drought 
of 1919 stimulated great interest in additional storage capacity tc 
insure a reserve for dry seasons. : 


CLIMATE. 


The general climate of the Snake River basin is arid or semiarid 
The altitude varies from about 6,000 feet in the Teton basin, neal 
the headwaters of the Snake River, to about 2,100 feet in the lowe 
part of the basin near the Oregon line. The great variations in alti 
tude cause corresponding variations in the temperature and in thi 
length of the growing season. In the upper part of the valley th 
temperature seldom exceeds 90° F. in summer or falls lower thai 
15° to 20° below zero in winter. At the lower altitudes near thi 
Oregon line summer temperatures of 100° F. or higher are ofter 
- reported, while the winter minimum seldom reaches zero. Through 
out this basin the daily range of temperature is very great. 

The average annual precipitation at the substation at Aberdeen 
Idaho, for the six years from 1913 to 1918 was 9.59 inches. Thi 
average for the various irrigated sections of the State varies fron 
8 to 12 inches per annum. The precipitation is greater in the moun 
tain valleys than on the plains. The distribution of the summe 
rainfall is very irregular, as will be noted in figure 2. 
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Warm chinook winds often cause rapid melting of the light snow- 
fall on the plains, resulting in the escape of the moisture as run- 
fee sa Sad off, if the ground is frozen. In the mountain val- 

leys snow falls relatively early in the autumn and 
usually remains until spring weather arrives. As 
| a rule, the ground is seldom frozen in these 
;°°™***) higher valleys where early deep snows prevail. 
| Westerly winds prevail over southern Idaho. In 
5 summer and fall the winds frequently 
AN are strong in the afternoon. The aver- 


[| BouNDaRy ; 


2 age daily wind velocity in the months 

= of April, May, June, July, August, and 
snosnone \, September, as recorded at the Aberdeen 
\ substation during the six years from 


1913 to 1918, inclusive, was 5.82 
miles an hour. The average daily 


J : 
/ evaporation from a free water sur- 
| j face during the same period was 
2 0.209 inch. 
d The average date of 
a: arr, the last killing frost in 
a | Ga ‘ the spring is June 8, and 


a of the first killing frost 
- ‘i in the fall September 16. 
sy rein 4 \ Theaverage length of the 
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Fig. 1—Outline map of Idaho, showing approximately the area of irrigated 
land in each of the southern counties. 


1 . 

zrowing season, that is, the frost-free period, at Aberdeen is 101 days. 
(n the upper Snake River valley the frost-free period is shorter, and 
n the lower part of the valley near the Oregon line it is much longer. 
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The soils of southern Idaho are of volcanic origin. Most of the 
soil covering the plains at a distance from the mountains and the out- 
side canyons is fine material redeposited by the wind. It is a yel- 


SIF 


| 

Fig. 2.—Graph showing monthly, seasonal, and annual precipitation, in inches, at the | 
Aberdeen substation, Aberdeen, Idaho, during the six years from 1913 to 1918, 
inclusive. The precipitation during the growing season (April to July, inclusive) » 
is indicated by shading. | 


lowish white silt, composed mainly of fine quartz particles. The 
most common soil type is a sandy clay loam. A considerable por: 
tion of the soil in the irrigated portions of the mountain valleys i: 
composed of mountain wash or alluvial soil. This soil is also a sandy 
clay-loam type, but it contains more decayed vegetable matter. The 
upper Snake River valley soils contain more sand and gravel thar) 


| 
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those of the lower valley, and the color is generally darker, often 
a reddish brown at the high altitudes. The soils in some parts of 
the upper Snake River valley, probably the old river bed or former 
flood plain, contain much gravel and as a rule require much more 


water to produce a profitable crop than the normal soils. 


The mineral plant foods are abundant in the soils of southern 


Idaho. Humus and nitrogen are the two substances lacking, but 
under irrigation these can be supplied by the growing and plowing 
under of leguminous crops, such as alfalfa and clover, as well as 
by the use of manures. The great abundance of lime in the soil 
enables these crops to grow vigorously. In a few sections of the 
‘State natural drainage is not sufficient. In these places, water-log- 
ging has occurred, with the consequent rise of alkali and loss of 
cropped land. Artificial drainage in these sections is being under- 
taken with much success. This condition should be anticipated by the 


farmers.in sections where the land is relatively flat and water-logging 


ds likely to develop. Much loss of land, labor, and money could be 


avoided by providing drainage soon after the irrigation system has 
been established. 


LEVELING FOR IRRIGATION. 


The best returns from cereals grown under irrigation can be ob- 
tained only when the land has been well leveled. Properly leveled — 


Jands permit easy, thorough, and complete irrigation. Poorly leveled 
lands are expensive to irrigate, require more water and more labor 
than land well leveled, and return a less yield per acre. Spots too 


high to receive water should be cut down and used to fill up “ pot- 


holes,” where water naturally collects. Some objection to removing 


the high spots is made, because the subsoil is thereby exposed and 


unproductive spots result. However, a spot too high for watering 
is Just as unproductive, and remains permanently so, whereas the 


southern Idaho subsoil, if exposed through leveling, can soon be 
made productive by the use of manures and alfalfa. Before the 
eveling operation is begun, the general contour of the land should 
de well noted. Natural drainage should be left open so far as pos- 
sible. The leveling should conform so far as possible to the natural 
contour of the land. 

Before the leveling is begun, it should be decided whether the 
sheck method, the border method, the corrugation method, or the 
-egular contour flooding method is to be used. Land sloping in more 
han one direction is best irrigated by the corrugation method, un- 
ess the slope is only slight, in which case the border method can be 
ised. The normal flooding method can be used if the field laterals 
ire comparatively close together, at most not over 300 feet apart. So 
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far as possible, water should be allowed to take the direction of its 
natural flow. Very sloping land is best irrigated by the corrugation 
method, and the corrugations should be coursed around the hill rather 
than straight down the slope. Washing will result otherwise. Such 
land, to overcome washing, should be used for hay or pasture. 

The best time to do leveling is in the fall, before the land is plowed, 
as the leveled and plowed land can settle during the winter and be in 
ideal condition for seeding in the spring. It is not advisable to plow 
the entire field before leveling is begun. More horse power is re- 
quired to pull the scraper over plowed land than over firm land. 
Furthermore, it is much more difficult to be sure when the land is 
level, because fresh plowing is easily tramped down in scraping and 
looks lower than adjacent untramped plowing. Plow or double disk 
only the high spots and haul the dirt from these to adjacent unplowed 
lower ground. Irrigators become very proficient in locating high and | 
low spots and often do not require the aid of an instrument in level- 
ing land. The use of an instrument, however, makes leveling certain : 
and often prevents loss. : 

After the land has been fairly well leveled, the field should be 
double disked and floated and a trial irrigation given. As soon as. 
the land is dry enough to work, the few spots needing additional 
leveling should be given attention and the field can then be plowed. 
The irrigation which the field has received will make it easy to plow, 
and the land will firm and work down well. 


LEVELING AND TILLING MACHINERY. 


There are many implements from which to select for use on irri- 
gated lands. The equipment for an irrigated farm of average size 
should include a 14-inch or 16-inch two-way sulky plow for general 
field plowing. It is desirable to have a 14-inch walking plow for 
ditch making, cleaning, and plowing corners too small for the two-| 
way sulky. A disk harrow and a common spike-tooth harrow should 
be provided, in addition to a spring-tooth harrow, a tool especially 
adapted for alfalfa cultivation. A wooden float at least 14 feet long 
and from 6 to 10 feet wide, depending upon the horse power avail-| 
able, is an absolute necessity. A scraper (fig. 3) is an essential imple-. 
ment wherever much leveling must be done. For firming soil, a cor- 
rugated roller is an essential implement on any well-diversified irri-. 
gated farm and is of particular value in sugar-beet growing. Vari- 
ous forms of crowders are in use. for opening ditches. A good 
homemade V-type crowder in use at the Aberdeen substation is 
shown in figure 4, while an excellent ditcher, which can be bougi 
ready ae 1S Seeae in figure 5, 


] 
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SEED-BED PREPARATION. 


A seed bed for cereals must above all else be firm and yet well 
fined. This means not pulverized so fine that it will blow, but that 
it is free from lumps. A firm seed bed, such as is provided by fall 
plowing and early spring preparation, will be found to give excellent 
stands of small grains. Spring-plowed land can be worked down 
sufficiently to make a good seed bed, but requires more work than 
when the land has been fall plowed. The long winter settling of 
fall-plowed land provides a firm seed bed which can be obtained 
in no other way. Corrugated rollers, packers, and disk harrows 
with disks set straight are all used in firming spring-plowed 
land. The corrugated roller probably is the best implement to pur- 
chase, as it can be 
used for other pur- 
poses as well. For 
completing the lev- 
eling of the land, 
a float (fig. 6) is 
useful. 

Sugar-beet land or 
potato land, if free 
‘from weeds and 
trash, need not be 
plowed in prepara- 
tion for a seed bed 


for cereals. A good 

es I'ig. 3.—One of the best types of automatic scrapers and 
ob usua 

J ually can be land levelers for use in preparing land for irrigation. 

done with the disk 


harrow or spring-tooth harrow on such land and much time and 
labor saved. Land on which alfalfa was plowed under will produce 
an excellent crop of small grain if care is taken in plowing and 
preparation. The best seed bed on alfalfa land can be prepared by 
the method of double plowing. This consists in cutting the crowns of 
the alfalfa by plowing as shallow as possible and later plowing this 
crowned land 6 to 8 inches deep, turning under the crowns. In 
addition to turning under the crowns to kill them and to prevent 
trouble in leveling, much additional plant food is provided for 
the immediate use of the crop. Clover requires but one plowing, 
and if done in the fall an excellent seed bed can be prepared. 
Leveling land for irrigation is very important and must be kept 
in mind in seed-bed preparation. 

The two-way plow is by far the best tillage implement for an 
irrigated farm. This plow, if handled properly, saves much of the 
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_ work of leveling for irrigation, as no dead furrows are made by it. 
Hillsides and ditohes may be leveled to a great extent by the use 
of the two-way plow, as the furrows may all be turned one way. 


CEREALS IN THE ROTATION. 


On well-leveled highly productive irrigated land the cereal crop 
is regarded as the least profitable crop grown in the rotation. The 
usual rotation of crops in the better farmed sections of southern 
Idaho includes alfalfa three or more years, then beets or potatoes 
two to three years, and then cereals two or three years, with the 

. last crop used as a 
nurse crop for al- 
falfa. A variation 
of this rotation has 
clover instead of al- 
falfa for two years, 
beets or potatoes two 
years, and cereals 
one year, the land 
then being seeded 
back to clover. This 
rotation is particu- 
larly well adapted 
to clover-seed pro- 
duction, as it elimi- 
nates weeds and removes a great amount of plant food, so that the 
clover crop will not make too much growth. A heavy vegetative 
growth of clover is not favorable to seed production. 

A cereal rotation adapted to live-stock production would include 
alfalfa three or four years, root crops one year, and cereals two or 
three years, with alfalfa sown in the last cereal crop. This rotation 
will suit any live-stock farm where hay, grain, roots, and silage are 
used. in feeding. Corn for silage can be substituted ie some of the 
small grain in the rotation. 


Fic. 4.—A homemade crowder. 


WINTER GRAIN NOT ADAPTED. 


Winter grains are not adapted for use in any rotation system on 
irrigated land. Winter wheat is not economically profitable from a 
labor standpoint and, in addition, does not yield as well as spring 
wheat. If the winter wheat used is a hard red variety, it usually 
will contain a high percentage of yellow berry when grown under 
irrigation and is subject to a low grade under the new wheat-grading 
standards. It is better to fall plow the land and prepare a good 
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seed bed for early spring seeding than to sow winter wheat and run 
the chances of loss by winterkilling, reduced yield, and low grade. 


Winter oats and winter barley do not survive the winter and hence 
are not of commercial value in southern Idaho. 


WHEAT, OATS, AND BARLEY AS NURSE CROPS. 


Wheat, oats, and barley are used as nurse crops for alfalfa and 
clover. Practically all fields seeded down to alfalfa and clover in 
southern Idaho are sown with a nurse crop. Good stands usually 
are obtained, and the nurse crop, which nearly always is cut for grain, 
is remunerative. Early varieties should be used whenever Peatanie 
so that the crop may 
be removed as early 
as possible and water 
applied to the young 
clover or alfalfa 
plants. 

Barley is prefer- 
able to wheat or oats 
aS a nurse crop, as 
it matures earlier 
and does not shade 
the ground as much ? 
as oats or wheat. Varieties of 6-rowed barley are better than most 
2-rowed varieties, because they ripen a week to ten days earlier and 
the better 6-rowed varieties outyield the 2-rowed types. 

It is advisable to reduce the rate of seeding of the nurse crop to 
about three-fourths of the normal rate when sown alone. The nurse 
crop may be sown early and allowed to grow to a height of 4 or 5 
inches before the clover or alfalfa is seeded. In that event the 
legumes should be sown broadcast, preferably with a grain drill, in 
order that even distribution may be obtained. Clover or alfalfa 
should not be sown with the grain, that is, running into the same 
Jrill row and at the same depth as the grain. If time is not avail- 
ible to sow the alfalfa or clover after the grain has been seeded, it is 
idvisable to take the lower ends of the spiral spouts out of the open- 
ings of the drill hose and straighten them out, so that the seed is 
sown broadcast ahead of the drill. Most of the seed is covered in this 
way, but the disadvantage is that the clover or alfalfa seeds are not 
ull covered to the same depth. An uneven germination and only fair 
stands often result. 


Lave t WHEAT, OATS, AND BARLEY IN MIXTURES. 


‘ 
i 


Fic. 5.—One of the best types of ditcher. 


Oats are used more than wheat or barley on irrigated lands for 
growing in mixtures for hay or silage. Oats and peas make an excel- 
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lent hay combination where alfalfa or clover hay is not available, 
The Animal Husbandry Department of the University of Idaho has 
grown peas combined with oats and with wheat for silage, and these 
mixtures have been very satisfactory when fed to live stock in com-| 
parison with corn silage. The combinations are particularly valu- 
able in the upper Snake River basin, where corn is more or less likely 
to be injured by frosts and where the ag of corn silage is not 
great, owing to the 
slow growth made at: 
high altitudes. The 
Silvermine is an ex- 
cellent variety for 
use aS a hay and 
forage oat in such 
mixtures. A mixture 
of 50 pounds of oats 
and 100 pounds of 
peas per acre makes 
a good combination it 
sown early. Figure 
7 shows a fine crop 


| | of peas and oats dur- 
Fig. 6.—A float used for leveling and completing the prepa- P 
ration of a good seed bed on irrigated land. ing harvest. 


SEED AND SEEDING. 


CLEANING THE SEED. 


Seed should be cleaned well before sowing. Chaff and straw clog 
up the drill and a good stand can not be obtained. Sowing shrunken 
and cracked grain causes losses in stand, as only a small part of 
such seed grows and at best will Broice only weak plants. Suck 
seed is valuable for feed and should not be wasted by sowing it. | 

Plump seed also is less injured by the treatment to prevent smul 
and always germinates better than shrunken or light seed. The 
varieties recommended in this bulletin may be obtained from the 
Aberdeen substation or other reliable local sources. | 


TREATMENT TO PREVENT SMUT. 


If the grain has been previously fanned and all smut balls re 
moved, the seed is ready for treatment. The formaldehyde treatmen' 
for stinking smut requires soaking the grain from 5 to 10 minute! 
in a solution of 1 pint of commercial fermalden ode to 45 gallons 0: 
water. 

If reasonable care is exercised in the formaldehyde treatment, thi 
loss due to injury can be reduced to a very small percentage. Injuk 
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‘rom the use of formaldehyde usually is due to overtreatment. It 
s not necessary to soak the grain more than 10 minutes in the for- 
naldehyde solution. Five minutes often will suffice. After the seed 
ias been soaked for 5 to 10 minutes, the solution should be drained 
yf and the grein piled up and covered for about two hours to thor- 
mughly distribute the formaldehyde gas throughout the pile. The 
eed should then be spread out thinly and dried sufficiently to run 
hrough a drill. The best results will be obtained if the grain is 
own just as soon as it is sufficiently dry. For further information on 
he smuts of cereals and their treatment, see Farmers’ Bulletin 939, 
ntitled “ Cereal Smuts and the Disinfection of Seed Grain.” 


} 
| 
| 


‘ig. 7.—An excellent crop of oats and peas at the Aberdeen substation. 


EARLY SOWING OF CEREALS. 


_ Wheat, barley, and oats should be sown early to secure the best 
esults. At Aberdeen, sowing ordinarily can be begun about the 
aiddle of April. In the upper Snake River basin, seeding can be 
one in May. At the high altitudes, the farmers, realizing that 
he season is short, lose no time in getting their grains into the 
‘round. At the eee: altitudes, where the season is relatively long, 
eeding usually is postponed, not from necessity but simply because 
he crop will mature although seeded late. Growers who thus post- 
sone seeding probably do not realize that early sowing will give 
reater returns. Small grains require some cool weather during the 
veriod of early growth, in order to tiller properly. Late-sown crops 
0 not tiller nearly as well as early-sown crops. 


14 Farmers’ Bulletin 1103. 


GRAIN DRILLS. 


There is no longer any question among Idaho farmers as to t] 
advantage of drilling seed over broadcasting. There is still son 
controversy as to whether a 6-inch drill is better than one with dri] 
spaced 7 inches apart and also whether a 34-inch drill is better th: 
either of these. Doubt also exists as to the relative merits of dis 
shoe, and hoe drills. | 

Both 6-inch and 77-inch drills are used extensively on irrigate 
lands and are satisfactory. The 6-inch drill is coming more and mo! 
into favor for well-tilled land. Drill rows spaced closer than thi 
however, have little to recommend them for irrigated lands. If tk 
grain is sown early, the plants tiller freely, and the space betwee 
these drill rows is quickly filled up. Cross drilling is favored by sor 
farmers to obtain a thick stand. | 

The main reason for sowing closely is to eliminate weeds. On tk 
other hand, where grains are to be used as nurse crops, the very clos 
drill rows are particularly objectionable, because very thick seedin 
chokes out the leguminous crop. No information isavailable to shor 
that yields from grain sown in closely spaced drill: rows are bette 
than those obtained from 6-inch or 7-inch drill rows. 

Single-disk drills are especially useful on land which is some 
what trashy. These drills also will do very good work on clean lanc 
The double-disk drill, the hoe drill, and the shoe drill are most usefu 
on clean land. 

QUANTITY OF SEED TO Sow. 


The rates of seeding cereals on the irrigated lands have been grad 
ually increased. This is due in part to soil improvement and the con 
sequent ability of the richer soil to support a heavier stand. In th 
early days of irrigation farming in southern Idaho 6 pecks of whea 
was considered an ample seeding, but 2 bushels per acre is now be 
coming a very popular rate of seeding for wheat on well-improvec 
land. Oats should be sown at 24 to 3 bushels per acre, and barley 
from 2 to 23 bushels per acre. If the grain is swollen from seed treat 
ment, the drill openings should be slightly increased to insure sowing 
at the proper rate. When cereals are used as nurse crops the rate o: 
seeding should not exceed three-fourths of the normal quantity. 


METHODS OF IRRIGATION.’ 


As a rule, less care is taken in preparing irrigated lands for grait 
crops than for any other crop. This is due in part to the fact that 
grain. will produce some sort of return under very adverse conditions 


* For more complete information on this subject the reader should consult Farmers: 
Bulletins 8638, entitled ‘‘ Irrigation of Grain,” and 864, entitled ‘‘ Practical Information 
for Beginners in Irrigation.” These bulletins may be obtained free on application to the 
United States Department of Agriculture. | 
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herefore, much is left to chance. Another reason for less attention 
‘eing given to land producing these crops is that grain has been 
onsidered one of the least profitable crops grown on irrigated land. 
jigh prices during the war period, however, stimulated production, 
nd many farmers have learned that large yields of grain can be 
btained if attention is gtven to land preparation and proper 
rrigation. 
Irrigation water may be applied in several different ways. Flood- 
ng is the most common method in use. Irrigation by the border 
aethod and also by the corrugation method is becoming quite general 
n southern Idaho. Each system has its limitations, but both are 
Boa. and a combination of the two gives excellent results. The 
heek method is less commonly ernie ed: 


THE FLOODING METHOD. 


Flooding is the original method of irrigation and may be done in 
ny one of several ways. The most common way is by flooding from. 
eld laterals. This method consists of running small ditches across 
he field in such a way as to permit the water to be carried to all 
arts, and letting it out of these ditches without other direction than 
§ given it by the irrigator with his shovel. 


THE BORDER METHOD. 


A border is a low rounding levee just high enough to prevent the 
‘ater from overtopping it in its course down the slope and yet per- 
uit seeding and harvesting machinery to pass over it without injury. 
‘he borders, or levees, are made by back furrowing with a plow or 
y scraping together soil not required for filling depressions. 

The border method is only a modification of the flooding method. 

t consists of making a series of parallel levees or borders at intervals 
f 50 to 100 feet down the slope from the supply ditch. The pur- 
lose of these levees is to guide the water down the slope. The 
order method is coming into more general use in Idaho as its ad- 
antages become apparent. It is particularly well adapted to level 
ind or land with little slope. ‘The more sloping the land the closer 
gether should be the borders. The land between borders should 
@ leveled so that the water will cover all the surface evenly as it 
rogresses down the field. 
Preparing land for border irrigation requires more labor than 
reparation for normal flooding. The labor cost is quickly made up, 
Owever, in the time and money saved in irrigating’ and the increased 
lelds which result. If the leveling has been well done, the borders 
all require but little attention other than turning in the water. 

The length of the borders will depend considerably upon the 
haracter of the soil. Sandy or gravelly land will permit only short 
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flows before the water disappears in the subsoil. Long flows can be 
made on the heavier soils, but at most a 600-foot flow is long enough, 
A waste ditch should be provided at the lower end of the border and 
another set of borders begun. A field ditch at right angles to the 
supply ditch is required to supply water to these lower borders. 
Borders of the same length are desirable and should be mad 
wherever the contour of the land permits. A farm with border 
units of uniform lengths can be handled much more easily in a sys- 
tem of crop rotation than one with units of different lengths. 

An irrigation system well constructed for use of the border method 
will permit large heads of water to be used except on very heavy soils, 
and to this end good-sized ditches should be provided. Large heads 
forced over quickly and at comparatively short intervals of time re- 
duce labor costs, insure thorough irrigation, and are better for the 
crops being irrigated than heavy irrigations at long intervals. 


' THE CORRUGATION METHOD. 


Corrugations are small furrows opened by means of a shovel at- 
tachment on a beet cultivator or by an implement called a corruga- 
tor. The corrugations vary in spacing from 12 to 24 or more inches, 
depending upon the nature of the soil. The corrugation method is 
particularly well adapted to uneven or sloping land. On decidedly 
‘sloping land the corrugations are coursed around the hills rather 
_ than straight down, in order to avoid washing. Corrugating must 
be done immediately after seeding and before the grain has started 
to sprout. On most Idaho soils corrugations spaced 14 to 16 inches 
apart give the best results. A field irrigated by the corrugation 
method is shown in figure 8. : 


THE CHECK METHOD. 


In the check method, the field is divided into basins or checks by 
means of low levees. Water is admitted to the checks in turn and 
allowed to flow until the entire surface is submerged. The slope 
of the land within a check must be Jess than the height of the levees, 
in order that all parts may be submerged without causing the water 
to overflow. On the other hand, the levees must be low enough to 
permit farm machinery to pass over them. For these reasons the 
check method is adapted only to land having a gentle slope, as on 
land having a steep slope the levees would have to be too close to- 
gether to be practicable. 

The borders of the checks are made in the same way as the borders 
for the border method. The check method is an ideal method of 
applying water. If properly operated it absolutely prevents sur- 
face waste. Care must be taken, however, to shut the water out of a 
check as soon as the soil is properly moistened, since too much stand- 
ing water on plants will cause serious injury to the crop. 
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4 ' WHEN TO IRRIGATE GRAIN. 


Grain should be irrigated when the crop needs water, regardless of 
the stage of growth of the grain. Set rules for the irrigation of any 
crop are misleading, and any attempt to follow them rigidly often 
results disastrously. Seasons vary, and the time to irrigate a crop 
yaries considerably with the season. Summer rains often are mis- 
leading, unless they exceed a half inch. Every year they are indi- 
‘rectly responsible for considerable loss in the irrigated sections. In 
southern Idaho, where the average precipitation during the growing 
season is 4.27 inches, it is a mistake to take the average shower too 
seriously. The immediate surface moisture is of little value in crop 


Fig. 8.-——Land irrigated by the corrugation method. 


production, and unless the ground is moist. to a considerable depth 
the crop should be irrigated, regardless of the little moisture from 
small rains. ) 
_ The time to apply water to grain can be determined very well by 
the color of the foliage. Grain crops not having sufficient water 
become dark green, and the leaves droop considerably during the 
warmer parts of the day. Plants having sufficient water have a 
bright-green color and the leaves seldom droop unless the weather 
is intensely hot. An experienced irrigator can tell, by handling the 
soil immediately below the surface, when water must be applied. By 
associating the color of the foliage, the drooping position of the 
leaves, and the “feel” of the soil, an experienced irrigator can 
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always tell when to apply water and about how 1huch to apply. 
Grain should not be permitted to burn, as the growth is checked 
thereby and yields reduced. On the other hand, too much irrigation 
will produce too much straw, at the expense of the seed yield. Irri- 
gation should be held off as long as possible during the early stages 
of growth, in order to prevent too vigorous a growth of straw, par- 
ticularly if the grain is on alfalfa land or other highly enriched soil. 

Three or four irrigations in the average season should be sufii- 
cient. The crop will do better if the moisture content of the soil 
is kept fairly constant, and for this reason several light irrigations 
at frequent intervals will give better results than a smaller number 
of heavy irrigations at long intervals. 

Grain should not be watered, if possible, until after sufficient 
growth has been made to shade the ground. Occasionally, the pre- 
cipitation in winter and early spring is not sufficient to cause the 
grain to make such a growth. In that event, the field should be 
irrigated by means of corrugations, but not flooded. Flooding land 
before the crop shades the soil will cause the baking of all except 
very sandy or gravelly soils. A hard crust will be formed which 
prevents air from reaching the roots and retards growth, often kill- 
ing many plants. Rarely, it may be necessary to irrigate before 
one if the spring is unusually dry. 


RESULTS AT THE ABERDEEN SUBSTATION. 


Work at the Aberdeen substation was begun in 1912. The land 
was cleared of brush, plowed, and made ready for seeding. Ditches 
on the irrigated portion were laid out and constructed and the land 
leveled. Varietal experiments with cereals were begun in 1913. In- 
dividual plats were used for three years, with checks at intervals of 
five plats. In 1916, duplicate fortieth-acre plats of all varieties were 
established and have been continued to date. In the fall of 1918, 
operations were begun to irrigate the entire substation, a of which 
had previously been dry farmed. 

In addition to handling many varieties in the field plats, a nursery 
of many hundreds of varieties and strains of small grains has been 
conducted, looking toward the improvement of these crops in southern 
Idaho. 

Cereals always have followed potatoes in the rotation at the 
Aberdeen substation. The rotation consists of alfalfa four years, 
then potatoes, cereals, and peas, after which peas or cereals are used 
as a nurse crop for alfalfa. After the first cereal crop is removed, 15 
to 20 tons of manure per acre are spread on the land. This is Bowel 


1The experiments at the Aberdeen substation are conducted in cooperation with the 
Idaho Agricultural Experiment. Station, and joint credit is due that station for the 
results presented here. 
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under in the fall and peas sown in the early spring. If it is desired 
to get the land back to alfalfa earlier than the above rotation per- 
mits, alfalfa may be sown with the first pea crop, thus gaining one 
ear. Grain seems to do better following potatoes or sugar beets, 
and the field is free from weeds if the potato and beet crops have 
been given the attention necessary for high yields. 
Seed of the varieties recommended in this bulletin usually can be 
purchased at the Aberdeen substation. 


WHEAT. 


Table I shows the results of experiments with the leading spring 
wheats on irrigated land. The experiments included 16 varieties 
during the six years from 1918 to 1918, but only eight varieties were 
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Fig. 9.—Diagram showing the average yields, in bushels per acre, of the highest 
yielding varieties of spring wheat grown on irrigated land at the Aberdeen sub- 
station in the six years from 1913 to 1918, inclusive. 


grown during as many as four seasons. Of these eight, only four 
were grown during the entire six years. 

Figure 9 shows graphically the average acre yields, in bushels, of 
the five leading varieties of spring wheat grown on irrigated land at 
the Aberdeen substation in the 6-year period from 1913 to 1918, 
inclusive. 

The Dicklow has outyielded the other three varieties grown in all 
six years by an average yield of 5.1 bushels per acre each year, or a 
total of 30.6 bushels in six years. The Dicklow is a soft white wheat. 
The head is of medium length, broad and compact, often club shaped, 
beardless, with smooth, white chaff. The origin of the wheat is not 


| definitely known, but all information thus far obtained indicates that. 
It is a selection from the old Be ag Gem or California Club. 


| 


op te 
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Mr. James Holly, of Utah County, Utah, obtained some California 
Club wheat from northern California and seeded it on his farm. 
Excellent results were obtained, and he called the attention of his 
neighbor, Mr. Richard Low, to his new wheat. Mr. Low obtained © 
some and grew it. He noticed that the wheat contained different 
types and proceeded to select the type which he liked best. He grew — 
- this selection for several years, and the neighbors soon began clamor- 
ing for “ Dick ” Low’s wheat. As the wheat became spread over that 
section of Utah, it lost its personal connection with “ Dick” Low 

and became known simply as Dicklow wheat. | 


TABLE I.—Yields of cight varieties of spring wheat grown on irrigated land at 
the Aberdeen substation during the 6-year period from 1913 to 1918, inclusive. 


Yield per acre (bushels). 


Average. 
Variety. coe 


4 
1913 191 1915 1916 1917 ee 3 years,| 6 years, 


1914 to | 1913 to 


1916. 1918. 
Dickipye sees ok DENS 3662 61.5 38.0 56. 7 52.0 62.3 6.9 48.9 51.2 
Pacific Bluestem ..........-. 4067 42.0 38.9 60.3 54.0 5LZO 30. 6 Sila 46.1 
Regenerated Defiance....... 3703 56. 6 41.2 47.9 48.0 50.3 29.0 45.7 45. 5 
BEATER ces NRE SO acs 321631 sae 38.9 56. 7 52.0 41.3 27.6 49.2 41.6 
Katy. Baart. <2. gue cs Wee LEO es i! 38. 8 3155 54.0 43.0 28.3 41.4] 639.1 
itHeChib scares ae ee 4066 41.3 41.2 49.9 500-222 ea eee ATE" | Seer ae 
Glyndonhifes 5 eae DB ial oe ee 42.3 49.0 41.3 36.03 yoo pee AG D2 ee 
Haynes Bluestem........ 2... 2873 36. 0 27.4 BS. 1 34. 6 44... OSS eee oe Oi hase oo am 
a Cereal Investigations number. 6 Average for only five years, 1914 to 1918, inclusive. 


In 1912 or 1918, Mr. John Breckinridge, manager of the Western 
Milling & Elevator Company, shipped into Twin Falls, Idaho, a 
considerable quantity of Dicklow wheat, and it became fairly well 
distributed over Twin Falls County. Mr. Carl Irwin, a farmer of 
Kimberley, Idaho, has made special efforts to improve the variety 
by selection and has obtained a very uniform type. Figure 10 shows 
a field of pure Dicklow wheat which averaged 60 bushels to the acre. 

The variety is particularly well adapted. to the irrigated lands of 
southern Idaho. It is not a specially good milling wheat when com- 
pared with the Turkey wheat grown on the dry lands, but it ranks 
well with other white wheats grown under irrigation in southern 
Idaho. The flour from the Dicklow wheat is particularly adapted for 
use in pastry, biscuit, and cracker making. Owing in part to these 
special qualities, much of the Dicklow wheat flour made in southern - 
Idaho is shipped to the Southern States. Some Dicklow also is used 
to blend with hard wheat in the manufacture of bread flour. Before 
the World War, southern Idaho farmers fed considerable wheat to 
hogs. 
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— The Dicklow wheat has a good, stiff straw, is of medium height, 
and stands up well under irrigation. When ripe, it shatters more 
easily than the Pacific Bluestem, but if cut when in the late hard 
dough stage it will not shatter. The average length of the growing 
period (days from sowing to maturity) of the Dicklow wheat under 
irrigation at Aberdeen has been 118 days. 'The Bluestem requires 
117 days, the Marquis 112, and the Early Baart 106 days. The Blue- 
stem and Defiance are objectionable because of the long straw pro- 
duced when grown on fertile irrigated land. As soon as the heads 
become heavy, both varieties are likely to lodge and are then difficult 
to harvest. Lodging also causes serious losses in yield. Inasmuch 
as these varieties do not yield as well as the Dicklow, there is little 
to recommend them for use in southern Idaho. 


Fic. 10.—A field of pure Dicklow wheat which averaged 60 bushels to the acre. 


The Marquis is a red spring wheat. In addition to being a lighter ~ 


yielder than the Dicklow, the Marquis usually contains more or less 


yellow berry when grown under irrigation, and because of this it is 
docked on the market. Recent experiments, however, indicate that 
irrigation and climate are only partly responsible for yellow berry in 
red wheat. Investigation now points to the fact that irrigated land 
rich in nitrogen and amply supplied with other plant foods is capa- 
ble of producing hard, red wheat high in protein content. The grain 
thus produced contains some yellow berry, but not nearly as much as 


_Yed wheat produced on irrigated land which has not been fertilized 


or on land which has not grown a crop of alfalfa or clover. 
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The experiments with oats have included 28 varieties during the 
6-year period. Table II shows the yields of the 8 varieties which 
have been grown during five or six years. Many varieties were dis- 
carded as the tests progressed, while new varieties from the oat 
nursery were added as their merits warranted. Owing to insufficient 
area of land and the desire to replicate all varieties, many good va- 
rieties of oats were dropped in 1916. However, it is felt that the best 
varieties from all standpoints have been continued. _ 

The Golden Rain, Early Mountain, and Silvermine have proved 
the best three varieties in the 6-year period. The same varieties also 
lead in the 5-year period, with Kherson a very close fourth. The 
Kherson has yielded remarkably well at Aberdeen, considering that 
it is an early oat. The Golden Rain is a midseason yellow oat, and 
the Silvermine and Early Mountain are midseason white varieties. 
The midseason varieties, on the average, have matured in 109 days 
from date of sowing. The early varieties, such as the Kherson, 
require only 102 days. The greatest seasonal variation was 25 days 
in the 6-year period. 


TaBLE II.—Yields of oat varieties grown on irrigated land. at the Aberdeen 
substation during the 6-year period from 1913 to 1918, inclusive. 


Yields per acre (bushels). 


Average. 
Variety. oe : 
1913 1914 1915 1916 1917 1918 5 years, | 6 years, 
1913 to 1913 to 
1917. 1918, 


Golden Rain............-..-- 493 | 126.2 98.8} 153.5} 111.0]. 110.6 90. 


6| 120.0 115.1 
Early Mountain....-.-.--.-- 754 | 103.8} 120.3}. 158.5] 111.0] 111.8 83.7 | 121.0 114.8 
DIVOrmINOLs. Sos ae 720 | 102.2} 113.6} 163.6] 106.2] 109.3 80.6 | 119.0 112.5 
DCTSON SG Ce tree eo tiee oe hw eee 723 88.7) 110.0] 160.2} 119.2} 116.2 70.6} 118.9 110.8 
Rustless selection .....--.--- 724} 103.8] 120.3] 158.5 68.7} 120.6 75.9) 114.4 107.9 
Swedish Select............-. 134] 104, 2 97.1] 163.6 93.7 | 102.5 75.6} 112.2 106.0 
Siaty-Dayeucier soe 165 | 103.0) 101.4] 161.9 98. 5 GOT Ospeemene i LI bg beg eee 
INCOM Sean ceca masa eee ee 756 73.1] 115.6] 163.6 96. 2 Fong bal ra laa 109. 2: ). 2. 2a 


1 Cereal Investigations number. 


Figure 11 shows the average acre yields, in bushels, of the six 
leading varieties of oats grown on irrigated land at the Aberdeen 
substation in the 6-year period from 1913 to 1918, inclusive. 

The Swedish Select oat is the most prominent variety now grown 
in southern Idaho. It has a large, plump, white grain and a high 
bushel weight. It is of very good quality and the market takes it. 
readily. The Swedish Select, however, has not yielded as well as. 
several other varieties, The Golden Rain has averaged 9 bushels per 
acre more than the Swedish Select each year in the 6-year period. 
The Early Mountain has outyielded the Swedish Select by 8.7 bushels 
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per acre. The Silvermine has outyielded it by 6.4 bushels per acre, 
and the Kherson has outyielded it by 4.7 bushels per acre in the 
6-year period. The Kherson and Sixty-Day varieties have done very 
well. The Albion and Richland, white and yellow selections, respec- 
tively, from the Kherson, were substituted in 1918 for the Sixty-Day - 
and Kherson varieties. The Kherson type of early oat seems well 
adapted to southern Idaho conditions and can well be used where | 
desired as a nurse crop and at the high altitudes where the mid- 
season varieties do not mature in time to avoid frost. 

Oats are not particularly recommended as a nurse crop because of 
the dense shade produced. When it is necessary to use them for that 
‘purpose in order to obtain horse feed, the Kherson type of early oat 
is recommended. The rate of secdine should be reduced to not more 
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_ Fie, 11.—Diagram showing the average yields, in bushels per acre, of the six leading 
varieties of oats grown on irrigated land at the Aberdeen substation during the six 
years from 1913 to 1918, inclusive. 


than 5 pecks per acre of the Kherson variety, as the kernels ar small 
and feed faster in the drill than the larger seeded varieties. 

The best-yielding varieties of oats are all open panicled. The 
‘side oats, or so-called horse-mane oats, have never yielded as well as 
the open-panicled varieties. The grain from the side-oat varieties, 
while large, does not weigh as much per bushel as the grain of the 
open-panicled varieties, and the percentage of kernel to hull is not as 
high as it is in the open-panicled oat. The side oat has a very stiff 
straw which stands up well under irrigation, and seldom, if ever, 
grows as tall as that of the open-panicled oats. The great size and 
excellent appearance of the grain of the side oat have misled many 


people into sowing what really is an inferior yeriehy for southern 
Idaho. 
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BARLEY. 


The experiments with barley in the field plats under irrigation at 
the Aberdeen substation during the past six years have included 36 
varieties. The yields of the seven leading varieties are given in 
Table III. These yields are shown graphically in figure 12. 

Practically all varieties of barley do well in southern Idaho, as the 
yields clearly show. The Trebi is the most uniformly good variety 
for the irrigated lands of this section. It is a bearded 6-rowed 
barley which matures several days earlier than the Coast (California 
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Fig. 12.—Diagram showing the average yields, in bushels per acre, of the leading 
barley varieties grown under irrigation at the Aberdeen substation during the six 
years from 1913 to 1918, inclusive. 


Feed), a variety now grown quite widely in southern Idaho. The 
head of the Trebi is longer and broader than that of the Coast 
variety, and the kernels are broader and not quite so long. The 
Trebi thrashes cleaner than the Coast, is lighter in color, and weighs 
more per bushel. The Trebi, in the five years it has been grown at. 
Aberdeen, has exceeded all other varieties in average yield by 7.7 
bushels an acre. The wonderful performance record ae this splendid | 
variety warrants its general use on the irrigated lands of southern | 
Idaho. In most irrigated sections of the State, Trebi barley should | 
be grown rather than other varieties. A field of this variety which | 
averaged 97 ope to the acre is shown in figure 13. 
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Fie. 13.—A field of Trebi barley on irrigated land which averaged 97 bushels to 
the acre. 


Caste III.—Yields of seven leading varicties of barley grown on irrigated 
land at the Aberdeen substation during the 6-year period from 1913 to 
1918, inclusive. 


The yiclds ofall varicties, including those of the hull-less type, are figured on the basis of 48 pounds per 


: bushel. ]} 
: Yield per acre (bushels). 
Average. : 
Variety. aa 
1913 | 1914 | 1915 | 1916 | 1917 | 1918 |; .515|6 years, 
1914to | 1913 to’ 
1918, 1918, 
ho a er re OSGi sis. Na. 85. 9 84.0 69.6 | 105.0 92.8 Olea leo cantle 
WMMERGHOT S02 oe ees oe, 531 61.6 73.2 80. 6 69.5 84.1 68. 7 79, 2 76.2 
ns oe 190 56. 0 88. 2 80. 6 62. 4 96. 6 70.7 79.7 75.7 
Peer ek as EY See See 84.7 80.5 67.4 98.7 64.9 Goer tore ee 
mm te eg eo O35) l'eaioee oe 74.4 84.0 74.9 87.9 54.5 (oad: |te eee eee 
LS 206 8.3 68.7 81.7 67. 4 92.9 57.0 1300 74. 3 
Reet Sey oct ke 910 69. 5 70. 4 63.8 90. 4 87.5 53. 7 73.1 72 
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At the Aberdeen substation the hull-less and hooded (bald) barleys 
lave not approached the yield per acre, pound for pound, obtained 
from the hulled bearded barleys. A considerable acreage of hull- . 
ess bald (Nepal) barley is grown in the upper Snake River basin, 
orobably showing that these barleys are adapted to this section of 
she State. The 2-rowed barleys do well in southern Idaho, but have 
rot yielded as well as the Trebi. The Hannchen stands second in 
vhe list in yield per acre and the Smyrna stands seventh, The 
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Smyrna is an early dwarf variety with large, plump grains, but it 
is not able to yield in comparison with the other varieties. 


HARVESTING AND THRASHING. 
CUTTING. 


The small grains should be cut before the grain is fully ripe. 
Wheat, oats, and barley shatter if not cut until fully ripe. When 
the grain has passed the hard-dough stage and is plump and glazed, 
it is ready to cut. If the crops are cut too early, shrinking of tHe 
kernel takes place, the kernel will not be plump and, as a rule, the 
weight per bushel will be lighter. In southern Idaho the warm, 
dry climate during midsummer hastens maturity. Where large areas 
must be cut with limited harvesting facilities, it often becomes nec- 
essary to cut part of the grain when somewhat green rather than 
lose some of the crop by shattering. Heavy windstorms often cause 
considerable loss from shattering in ripe grainfields. 


CUTTING MACHINERY. 


Binders, headers, and small combined harvesters, or combines, are 
used to cut the grain crops on irrigated lands in southern Idaho. 
The binder is used very extensively. The grain must be thoroughly 
ripe before the header or combine can be successfully used. On irri- 
gated land where the grain is very thick and heavy it is hazardous 
to trust a well-matured grain crop to the weather, waiting two weeks 
for the grain to get ripe enough to harvest with a header or combine, 
when it can be cut with the binder and this great risk eliminated. 


SHOCKING. 


If the grain 1s cut somewhat green, only enough bundles should be 
put in one shock to make it firm. As a rule, the shocking process in 
southern Idaho is merely an assembling of bundles to facilitate load- 
ing for thrashing in the field or for stacking. Rain seldom falls 
during the harvesting period, and the care exercised in shocking 
grain in the humid areas is not required in southern Idaho. About 
10 bundles make a good-sized shock. It is not necessary to cap 
shocks in this dry climate, and capping is often the source of con- 
siderable shattering, as the wind in the fall is occasionally strong 
enough to blow the cap bundles to the ground. © 


STACKING. 


Thrashing from the field is an excellent way of saving time and a 
little labor. However, thrashing machines and crews must be plenti- 
ful to insure the work being done quickly and efficiently. 

As a rule, stacking is far more satisfactory. When the erain is 
safely stacked the grower may exercise more care in the selection of 
his thrashing outfit. Grain always goes through a sweat, and it is 
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better to have it go through the sweat in the stack than in the bin. 
If the weather should happen to be damp, grain thrashed from the 
field and binned at once is very likely to heat and mold. 

_ The following excellent directions for stacking are given in Farm- 
ars’ Bulletin 892, entitled “ Spring Oat Production :” 


Stacking should be begun as soon as the grain is well cured in the shock, in 
about 10 days to two weeks after cutting. Round stacks are usually about 10 
feet in diameter at the base. The usual plan is to build four stacks in a 
setting, in pairs 6 feet apart. 

_ First build a large round shock about 8 feet in diameter. Then place two 
layers of bundles, one directly on top of the other, with the heads resting 
igainst the shock and the butts forming the 10-foot base of the stack. Make 
the next row with the butts just covering the bands of the outer row. In the 
same manner lay rows of bundles, like shingles, until the center is reached, 
overlapping the rows a little more toward the center of the stack. When the 
first layer is completed, begin again at the outside and build toward the center. 
' Shocked bundles have slanting butts, because they are set in the shock with 
a slight slant instead of exactly upright. In building the outside rows around 
the stack lay the long edge of the butt on top and projecting beyond the lower 
bundle. In this way the diameter of the stack is gradually increased, forming 
the bulge. After a height of 7 or 8 feet is reached, lay the outer bundles with 
the long edge of the butt beneath and just covering the inner edge of the layer 
just completed. In this way the diameter is gradually decreased and the stack 
is tapered slowly to a point. 

' Always keep the middle of the stack high and firmly tramped down. Do not 
tramp the outer layer at all. Keeping the middle high gives all the bundles a 
slant toward the outside and helps to shed rain. At the peak, where the bun- 
dies overlap, fasten a capsheaf securely by setting it on a Sharpened stake 
Iriven into the top of the stack. A well-built stack 10 feet in diameter should 
oe 20 to 25 feet high. 


THRASHING. 


A great deal of careless thrashing isdone in southernIdaho. The 
quantity of work done per day is the usual gauge of a Job, rather than 
the quality of work done. Very little effort, if any, is made to clean 
out the separator before moves are made eon farm to farm. Mix- 
tures of all varieties grown are rapidly being made as a result of 
his practice. Much grain is wasted because canvases are not used 
under the machine. Far too much grain is being cracked, owing to 
he improper adjustment of the cylinder and concaves. The high 
speed of the cylinder usually will crack wheat, as will also side play 
of the cylinder. To thrash Dicklow wheat which is in a normal dry 
condition a speed of 900 revolutions per minute is ample. Good 
work can be done with as low as 750 if two bars of concaves are used. 
Trebi barley requires about the same speed of cylinder, while oats 
as a rule need a little more speed. If the grain is damp more speed 
is required to do a similar grade of work. 

It is important that all cylinder teeth center between the concave 
teeth. If the cylinder teeth are to one side or the other, cracked 
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grain is bound to result. Loose cylinder or concave teeth also will 
crack grain. The cylinder should be centered and all side play 
taken up before the boxings are permanently bolted. ‘ 

Cracked grain will not grow, and it involves a useless waste which 
can easily be avoided. Thrashermen who do not know how to oper- 
ate their outfits, so as to thrash and clean grain properly, should 
not be employed by the farmer. Dry grain thrashes cleaner and 
better than grain that is damp. Grain is often blown into the straw 
because the speed of the separator is too great. The farmer as a 
rule, however, gives more attention to the blow-over than he does to. 
the cleaning of the grain or to the quantity of grain that is cracked | 
or hulled. More care on the part of the farmer in connection with 
thrashing will result in greater profit and less trouble. ‘ 
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Adult book-louse, about fifty times natural size. 


FARMERS’ BULLETIN 1104 
UNITED STATES DEPARTMENT OF AGRICULTURE 


Contribution from the Bureau of Entomology 
L. O. HOWARD, Chief 


Washington, D. C. February, 1920 


WASHINGTON : GOVERNMENT PRINTING OFFICE ; 1920 


CGE Dee: OR PSOCIDS, are the tiny white or grayish-white insects, 

Scarcely as long as the width of an ordinary pinhead, and often 
much smaller, that scurry across the pages when old, musty books are 
opened. 

They appear in houses in greatest numbers during late summer and 
early fall, and are more abundant in damp, well-shaded rooms not in 
general use, and in houses long closed. Very few are found in bright, 
sunny, dry rooms in constant use. 

Book-lice run in a halting fashion over everything in the house. They 
feed on all sorts of vegetable and animal matter. It is not often that 
they become abundant, and when they do, they attract attention more 
by their annoying presence than by the actual damage caused. They 
injure man in no way and are therefore unlike the true lice. 

Unless they are present in annoying numbers, it is probably not worth 
while to worry about book-lice, for many exist out of doors and can get 
in through cracks and through the mesh of ordinary screens. With the 
coming of cold weather, or in late fall and winter, book-lice die off, 
but may leave behind eggs that will hatch the following spring. Control 
measures, discussed on page 4, should be resorted to when book-lice 
become unusually abundant. 


BOOK-LICE’ OR PSOCIDS. 


THEIR HABITS AND WHERE THEY THRIVE. 


WELLING HOUSES, libraries, museums, military barracks, 
storerooms, barns, and other buildings often harbor diminutive 
insects known as book-lice, or psocids. Although many of these 
doubtless enter from outside, those that become numerous enough td 
annoy occupants can live and multiply wholly within doors. | 
Book-lice are found in all sorts of places, such as the trunks and 
foliage of trees, on fences, in woodpiles, and in refuse of all sorts | 
in fact, upon practically anything that has been left undisturbed 
for any length of time during. warm and moist weather. | 
The book-lice that occur in houses have no wings and are seldom 
one-sixteenth of an inch long, often much smaller. Their shape 
and appearance are shown by the figure on the title-page. They arc 
pale colored, almost white when young, but as they grow older areé 
darkened somewhat by the food they have eaten, for this shows 
through their more or less translucent bodies. When old, musty 
books are opened suddenly, the book-lice may be seen scurrying 
across the pages in a halting and uncertain fashion, and frequently 
they are noticed upon door screens, window panes, faenitire: books 
and photographs, or upon almost any object in the room. 
Book-lice do not attack man as do the true lice, and are, therefore 
harmless to the occupants of a home. They are called book-lee 


Insects of the order Corrodentia and family Psocidae. 
156483°—Bull. 1104—20 
3) 


a 


Book-Lice or Psocids. Sa 


srely because they are often seen on books, whe because they have 
me resemblance to chicken lice. Usually they attract attention 
ore because of their annoying presence than on account of the 
tual damage they do. Ordinarily they are not regarded as in- 
rious pests, yet they have jaws with which, in spite of their deli- 
te structure, they can gnaw. They feed upon decaying timbers, 
athers, straw, and hair, and upon flour, meal, and other farinaceous 
bstances, and even dust. They eat the starchy paste in book bind- 
gs, wall paper, and photographs. Indeed, they are general feeders 
von dead and decaying animal and vegetable matter. 

Book-lice thrive best in closed rooms that are warm and damp. 
‘Idom are they noticed in light, airy rooms in constant use, but 
ore often are found in numbers in darkened, damp parlors kept 
ysed except on special occasions, and in houses that have been 
ysed all summer. They die off during cold weather, but may 
ave behind them eggs which hatch the following spring to furnish 
e infestation for the succeeding year. Ordinarily they do not 
come abundant enough to attract attention until late summer or 
rly fall. 


CONDITIONS FAVORABLE TO THEIR INCREASE. 


As stated, book-lice are not especially injurious in dwelling houses, 
‘racks, or factories. It is only when materials which they are 
‘pable of injuring, or in which they can breed, are left undisturbed 
r long periods that they are likely to increase to such an extent 
to cause serious damage or annoyance. Occasionally they multi- 
ly excessively in some available food supply, and swarm over a 
yuse to the consternation of the housekeeper, but fortunately such 
istances are rare. Upholstered furniture and mattresses stuffed 
ith straw, husks, hair, feathers, or moss are specially favorable 
| aces for their multiplication, and in the worst cases of infestation 
(i record, the psocids have come from such sources. They have been 
und in myriads 1 in straw in barns and stables, in the straw cover- 
igs of wine bottles in cellars, and in rooms in which tow used in 
e manufacture of upholstered furniture is kept. 

One record on file indicates the usual history of infestation. In a 
ww house kept by very neat occupants, a mattress of hair and corn 
lisks which had been purchased not more than six months before 
‘as found in a badly infested condition after the house had been 
cosed about six weeks. 

It Was so covered with psocids that a pin could not be stuck into the mattress 
\thout piercing an insect. The side of the sheet next to the mattress was 
lewise covered, and a further search showed the walls and the entire house 


t be swarming with the tiny pests. A sweep of the hand over the walls 
yuld gather them by the thousands. Bureau drawers were swarming with 
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them, and they were on every object and in everything. The mattress v 
found to contain millions of them, and seemed to be the source of the supply, 

In a second case, newly purchased upholstered furniture became 
distr ibuting point. When such excessive outbreaks of the pe 
occur in newly purchased mattresses and furniture, the cause beye ) 
doubt is the use at the factory of unsterilized stuffings. : 


HOW TO CONTROL BOOK-LICE IN HOUSES. 


i: 


Where only a few book-lice are present, a thorough cleaning, aif 
ing, and drying of the room is all that is needed, provided the soure 
of infestation is within the room itself. As many as possible of th 
objects in the room should be removed and thoroughly sunned on_ 
bright day. The room should be heated to a temperature of 120 
to 140° F. for several hours. Psocids are soft-bodied insects, am 
succumb to a prolonged drying due to heat. Where rooms ar 
located on the ground floor in loosely constructed buildings in shade de 
and damp situations, as are many summer cottages, so many psocid 
come in from the outside that almost no treatment will entirely Ti 
a room of them. 

When book-lice swarm in alarming numbers over aa through 
a room the breeding places should be located at once. If the soure 
is old straw or husk fillings of mattresses, these should be remove 
and burned wherever possible. Thorough fumigation with the fume 
of sulphur,’ 1 pound of sulphur being burned for each 1,000 cubi 
feet of space, is effective. Where other pests are present, such a 
bedbugs, and where the bleaching effects of the fumes can be disr 
garded, as in barracks, 5 pounds of sulphur will prove effectivi 
During fumigation the rooms should be kept closed as tightly a 
possible, and after five or six hours opened from without and thoi 
oughly aired. Fumigation with hydrocyanic-acid gas is very el 
fective, but dangerous in the hands of inexperienced persons. (Se 
Farmers’ Bulletin 699.) . 4 

Closets, boxes, trunks, and sometimes even entire rooms, where it 
fested objects are kept near the floor, can be fumigated satisfactoril 
with carbon disulphid. (See Farmers’ Bulletin 799.) In additio 
to cleanliness and plenty of sunlight, heat or fumigation, wherevé 
it can be applied, will yield the best results, if the source of infest: 
tion has been removed. 


1 Before resorting to sulphur fumigation the householder should be warned that sulph' 
fumes can unite with moisture in the air to form sulphuric acid, thus having a bleac 
ing effect upon wall paper and other articles, as well as tarnishing metals of all sol 
The damper the house, the greater the bleaching. In houses thoroughly dried by ! 
very little bleaching occurs. Houscholders possessing homes furnished with rare 
veluable articles should never use sulphur. : 
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HIS BULLETIN has been written briefly 
and in simple terms for the beginner, and 
especially for members of the Boys’ and Girl’s 
Poultry Clubs. It points out the care which 
- mature fowls should have in order to give best 
returns for the feed and attention they receive. 


Contribution from the Bureau of Animal Industry 
JOHN R. MOHLER, Chief 


Washington, D. C. Issued August, 1920; reprint, June, 1921 - ? 


- CARE OF MATURE FOWLS. 


ALFRED R. LEE, 
Animal Husbandry Division. 
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yOULTRY-CLUB MEMBERS should get good returns from 
| their hens, as a small flock of fowls will give excellent results 
they receive the proper feed and care, and the waste from the 
tchen, table, and garden will help materially in keeping down the 
hd bill. The henhouse should be thoroughly cleaned, disinfected, 
d made tight for the winter. See that the house is tight on three 
les and that there is no chance for a draft to strike the hens while 
. their roosts. | 

Before putting pullets with old hens be sure that the birds hatched 
different years are banded or ‘‘toe-punched”’ so that you can tell 
e age of each one. Move the pullets into their winter quarters 
fore they begin to lay. All of them should be settled for the winter 
fore the weather gets cold. Market any pullets which are very 
aall, poorly developed, or in poor condition. 


CARE OF THE POULTRY HOUSE. 


Keep the houses in good condition by cleaning the dropping boards 
least every other day, and spray or paint the roosts to destroy 
ites as advised in Farmers’ Bulletin 1110 on ‘‘Lice, Mites, and 
eanliness.’’ Keep a supply of sand, dry dirt, or coal ashes on hind 
use on the dropping boards. Provide 3 or 4 inches of clean litter 
straw or leaves on the floor of the-house, and scatter the grain in 
e litter during the winter to make the hens exercise for their feed. 
fae or two inches of clean straw, chaff, or shavings should always 
| kept in the nests so that the eggs will be kept clean and not be 
loken. Plenty of sunlight and proper ventilation will help keep 
ie fowls healthy and the house clean and sweet. 

Whenever you feed the hens be sure that they are all active and 
palthy and remove any that are sick or out of condition. Always 
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have some ventilation to keep the air thoroughly dry in the house 
both day and night. Ventilation is controlled by regulating the win 
dows or muslin curtains in the front of the house according to th 
weather conditions. 

FEEDING THE HENS. 


Feeding hens is one of the most important factors in producin; 
eggs. Properly balanced palatable feeds are necessary to get goo 
egg production. Corn, wheat, and oats are the principal grains fe 
to poultry and make what is called the scratch mixture. In addition 
to the scratch mixture the hens should be fed a mixture of groun 
grains, mill products, and meat scrap or milk, which constitute ; 


Fic. 1.—Interior of pen showing one roost raised to clean dropping board. Nests contain clean straw on 
floor is covered with clean litter. The feed trough is used for a moist mash. 


mash. Corn meal, wheat bran, wheat middlings, ground oats, anc 
meat scrap form We basis of a good mash. to. which other producti 
may be added if available at a low price. . Use at least two grain: 
in the scratch mixture, selecting those grown at home or producec 
locally, and supplement these with corn meal, mill feeds, and meai 
scrap or waste milk. The club. member who keeps only a few hen: 
and does not live on a farm or produce any grains will often find it 


advantageous to buy the prepared scratch mixtures and mashes. 


EGG-LAYING RATIONS. 


The following rations have been used with good results on. the 
Government experiment farm at Beltsville, Md.: / 
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Ration No. 1. 


Mash. Scratch mixture. 
| 2 pounds corn meal or barley meal. 2 pounds cracked corn. 
1 pound bran. 1 pound oats. 
1 pound middlings. 1 pound wheat or barley. 


1 pound meat or fish scrap. 
Ration No. 2 


3 pounds corn meal. 2 pounds cracked corn. 
1 pound meat scrap. | 1 pound oats. 


Ration No. 3. 


| 3 pounds corn meal. 2 pounds cracked corn. 
1 pound bran. 1 pound wheat. 
| 1 pound middlings. 1 pound oats. 


4 pound meat scrap. 
Feed with table scraps or cooked vegetables. 


Ration No. 3 is of especial value to club members who have ‘a 
siderable quantity of waste products from the kitchen, tables, 


\ 
4 


1G. 2.—Feeds used to make a balanced egg-laying ration: (1) wheat, (2) cracked corn, (3) oats, which 
make up the scratch feed; (4) corn meal, (5) meat scrap, (6) middlings, (7) bran, which make the mash, 
(8) grit, (9) charcoal, (10) oyster shell and water. These last four materials should be kept before the 
ens constantly. 


egarden. If skim milk or buttermilk is available this mash can be 
uxed with milk and the meat scrap omitted. 


HOW TO FEED. 


| The scratch mixture should be fed twice daily, preferably in litter 
‘om 3 to 5 inches deep on the floor of the henhouse. Feed about 
ne-third of the mixture in the morning and two-thirds in the after- 
oon. In the morning give only what the fowls will eat up within 
alf an hour, and at night enough to satisfy them fully. 

| Feed a thiesh éither as a dry or moist feed in addition to the scratch 
‘rains. The dry mash is the more common method. It should be 
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kept in a hopper before the fowls constantly. A moist (not dion ”) 
mash gives very good results when used by a careful feeder. It 
should be fed only once a day, preferably in the morning or at noon, 
and only as much should be fed as the fowls will clean up in from 15 
to 30 minutes. A moist mash is very useful to use up table scraps 
and cooked vegetables, and is greatly improved if mixed with milk. 

The boys and girls must use their own judgment in deciding how 
much grain to give the hens, as the quantity of feed they will eat, 
varies with different | pens Lea at different seasons of the year. A 
fair general estimate is to feed about 1 quart of scratch grains and 
an equal weight of mash (about 14 quarts) daily to 13 hens of th 
general-purpose breeds, such as the Plymouth Rocks, Rhode Island 
Reds, or Wyandottes, or to 16 hens of the smaller or egg breeds. 


Fic. 3.—Flock of laying hens scratching for their grain. This gives the necessary exercise tokeep the hens 
in good condition. The feed hopper hung up in the left-hand corner of the pen is ne filled with i) 
mash. 


This ould be about 74 pounds each of scratch grains and of mash 
daily to 100 Leghorns and about 94 pounds of each to 100 general- 
purpose fowls. Jf hens have free range or large yards containing 
green feed a general-purpose hen will eat about 75 pounds of feed in 
a year and a Leghorn will eat about 55 pounds, in addition to the 
green stuff consumed. 


GREEN FEEDS, GRIT, AND OYSTER SHELLS. | 


Green feeds should be supplied to hens confined in small yards and 
also to all hens during the winter, when no green feed is available in 
the yards. Free range or large yards kept in grass will furnish 
ideal conditions for green feed. Where smaller yards have to be 
used they should be eae into 2 parts and used alternately, plant- 


| 
: 
| 
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ig the vacant section two or three times yearly with a Pana eenwtite 
"een crop, such as rape, oats, wheat, rye, or barley. This method 
immishes green feed and Bie, helps to keep the yards sweet and 
ean, which is a very important consideration. 

Good kinds of green feeds are sprouted oats, alfalfa meal, chopped 
falfa and clover hay, cabbages, and mangel beets. Cabbages 
iay be hung up in the poultry house; the beets are usually split 
ad stuck on a nail on the side wall of the pen about a foot above 
ie floor. Clover and alfalfa may be fed as hay cut into } or 4 inch 
ngths, or they may be bought in the form of meal. 

Oats for sprouting are soaked overnight in warm water and then 
xread out from 4 to 1 inch thick on trays having perforated bottoms 
ad put into an oat sprouter. Water the oats thoroughly and turn 
1e trays around once daily to promote even sprouting. Artificial 
eat should be supplied in cool weather by the use of a kerosene 
mp or by some other means. Use a good grade of oats, allow a 
yuare inch of sprouted-oat surface per hen ‘daily, and feed these 
srouted oats on the floor of the poultry house or in the yard. Feed 
t any time after the sprouts are well started, which usually takes 
om 5 to 7 days. Keep the sprouter clean ae spray it occasionally 

‘ith disinfectant to prevent the growth of mold. 

Keep oyster shells, grit, charcoal, and plenty of clean drinking 
‘ater before the hens all the time. 


PREPARING POULTRY AND EGGS FOR MARKET. 


Care should be used to put the dressed poultry and eggs in first- 
lass condition, whether they are used in the pone or marketed 
lsewhere. 

The eggs should be gathered daily, kept in a jah dry place, and 
iarketed at least twice a week. Eggs to be need for hatching 
aould be collected two or three times daily in very cold weather to 
revent chilling. When the eggs are not to be used for hatching, 

.is better to produce infertile eggs, as they keep better than fertile 
zs in warm weather. If the club member has eggs enough they 
aould be sorted and packed in dozen cartons, according to their 
olor and size. Any soiled eggs should be cleaned by wiping with a 


| amp cloth. 


Cockerels which are not to be saved for breeders should be mar- 
eted, either as broilers or roasters, as soon as they are large enough. 
[ens should be culled and marketed according to their age and | 
ondition, as discussed in Farmers’ Bulletin 1112 on “Culling for 


iggs and Market.” 
| Birds which are to be killed and marketed should be kept with- 
ut feed for at least 12 hours before killing. The best method of 


{ 


8 Farmers’ Bulletin 1105. 


killing is to suspend the fowl by the legs and through the mou 
cut the jugular vein in the back of the chron with a sharp-pointe¢ 
knife. After crosscutting this vein once or twice cut into th 
roof of the mouth so as to pierce the brain with the point of th 
knife, slightly turning the point after it has pierced the bram 
Fowls to be used at home may be more easily killed by chopping 6 
their heads. The fowls may be either dry picked or scalded. Dry 
picking makes a better-appearing market fowl, but scalding, whic} 
is easier, is often preferred, if the bird is for hoine use. Dry picking 
should Be done immediately after the bird is killed, as the feather 
will then come out more easily. Be careful not to tear the skin, 


Fic. 4.—Uniform products command the best prices. Standardbred fowls produce uniform products, © 


For scalding use water which is just below the boiling point, immers. 
ing the fowl two or three times in the water, or until the feathers 
will pull off easily, but do not leave it in so lone that the skin wil 
scald. 

Cool the fowls after they are picked, either by haague them. ur 
in a cool place or soaking them in cold or ice water. Fowls foi 
market are usually sold undrawn, but for home or local use they 
may be drawn by removing the crop through an opening made 
in the skin of the neck, and cutting around the vent and then remoy- 
ing the intestines ood. all other visceral material, making an addi- 
tional slit into the abdomen if necessary. Place the liver fog gizzard 
back in the body cavity. 
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OST BOYS AND GIRLS when joining a poultry club | 

begin their work on a small scale by carrying on their | 
" hatching operations with sitting hens. Accordingly, the direc- dt 
tions in this bulletin are given for the use of beginners 0 or those. | 


wishing to hatch eges by the natural method. 


For information on the artificial incubation ofc eggs, as well. 


as for additional and more complete information on natural | 


incubation, the reader should. ask for Farmers’ Bulletin 585, 


‘Natural and Artificial Incubation. ‘of: Hens’ Eggs,” which may 


be obtained in many cases from local ‘club. agents or will be 
sent free of charge on application to the Division of Publica- 
tions, United States a of ‘Agriculture, Wagloneten, 
D: es 


Conthibation from the Bureau of Animal Industry 
- ~ JOHN R. MOHLER;, Chie. 
Wesbingyen! DS Cosas: ei -September, 1920 ; 


INCUBATION OF HENS’ EGGs. 


Harry M. Lamon, 
Senior Poultryman, Animal Husbandry Division. 
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SELECTION OF EGGS FOR HATCHING. 


AERTILE EGGS from vigorous breeding stock are necessary in 

- order to obtain good hatches. The best eggs for hatching are 
otained from stock which is properly mated and managed. Free 
unge for the breeders is most desirable for the production of fertile 
yes with vigorous germs, and, if possible, members of poultry clubs 
10uld give their breeders free range rather than keep them yarded. 

Eggs that are abnormally small and poorly shaped should not be 
sed for incubation; neither should eggs that have thin or very 
orous shells. If possible, eggs should be set when fresh, and it is 
ever advisable to use for hatching eggs that are more than two 
reeks old. One of the quickest ways to obtain uniformity in the 
fispring is to select uniformly good-sized eggs of the same color. 
Mirty eggs or those badly soiled should not be used. Those slightly 
siled, however, may be cleaned by rubbing lightly with a damp 
loth, care being taken not to rub off any more of the natural bloom 
f the egg than is necessary. 

Tn freezing weather eggs for hatching should be collected two or 
hree times a day so as to prevent their being chilled. Beoody 
ens allowed to sit on eggs in the nest for any considerable time are 
pt to hurt the hatching qualities of the eggs by causing partial 
neubation. Neither a hen nor an incubator will hatch strong chicks 
rom eggs containing weak germs or from those which have not 
eceived proper care. | 


NESTS FOR SITTING HENS. 


When only a few hens are to be set, boys and girls will not find it 
necessary to provide separate quarters for the sitting hens. Of the 
rarious styles of nests for sitting hens the following is recommended: 
The nests should be 15 inches square, 15 inches high in back and 
sides, and with a board 6 inches high in front to prevent the nesting 
naterial from falling out. 

Before placing the nesting material in the nest proper it is well 
50 put from 3 to 4 inches of damp earth or a piece of grass sod in the 
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bottom of the nest to provide moisture. The nesting material, 
which may consist of hay, chaff, or straw, is then put in. Pack the 
nesting material down firmly and shape a circular nest slightly 
deeper in the center than at the edges. A nest so shaped will prevent 
the eggs from rolling out from under the hen and becoming chilled. — 


Fic. 1.—Making a nest for the sitting hen, 


HOW TO SETA HEN. . 


There are several ways to tell when a hen is becoming broody anc 
wants to sit. Look into the nest and in all probability it will be 
seen that a few soft, downy feathers have been left there by the hen 
and also that she remains on the nest longer when laying. Again 
on being approached she will remain on the nest, making a clucking 
noise and ruffling her feathers. When one is reasonably sure thai 
the hen is broody, and her breast feels warm to the hand, she 
ready to be transferred to the nest where she is to sit and whiel 
should have been previously prepared. 

At this time it is advisable to dust the hen thoroughly with insec’ 
powder. In doing so hold the hen by the feet with the head down 
working the powder well into the feathers, especially those arounc 
the vent and under the wings. The sitting hen should be dustec 
again on or about the eighteenth day of incubation so as to be sur 
that there are no lice present when the chicks are hatched. Powdei 
should also be sprinkled in the nest. Sodium fluorid may be usec 
under the directions given in Farmers’ Bulletin 1110. 


sas 
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When possible the nest should be in some out-of-the-way place 
sere the hen will not be disturbed. Move the hen at night from the 
vular laying nest to the nest where she is to sit, and in doing so 
ndle her carefully. Place a china nest egg or two in the nest where 
eis to sit, and place over the nest a board or a covering such as that 


{ Fig. 2.—Dusting the sitting hen with insect powder. 


town in figure 3, so that the hen will not get off. Toward the end 
f the second day go quietly to where the hen is sitting, leave some 
xed and water, and remove the covering from the top or front of 
he nest, so that she can come off when ready. The best feed for 
he sitting hen is whole corn or wheat, or both. Should she return 
9 the nest after feeding, remove the china egg or eggs and place 
1 the nest the eggs that are to be incubated. The nest should be 
lightly darkened, as the hen is then not so likely to become restless. 
“In cool weather it is best not to put more than 10 eggs under a hen. - 
uater in the spring, however, from 12 to 15 eggs can be set, according 
‘0 the size of the hen. 


CARE OF THE SITTING HEN. 


\ When several hens are sitting in the same room they should be 
cept on the nests, only allowing them to come off once each day to 
‘eceive feed and water. If there are any that do not voluntarily 


| 
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come off the nests they should be taken off. As a rule hens wi 
return to their nests before there is any. danger of the eggs chilli 
but if they do not go back in half an hour they should be put ba 

Boys and girls are advised to examine and clean the nests carefull 
when necessary removing all broken eggs and washing those tha 
are soiled. When nesting material is soiled by broken eggs it shoul 
be replaced with clean straw, hay, or chaff. Nests in which eggs be 
come broken soon become infested with mites and lice, which y 
cause the hens to become uneasy and leave the nest. This is lik 
to be the cause of the loss of valuable sittings of eggs. When a nes 
is infested with mites the hen, if fastened. in, will often he fou 
standing over rather than sitting on the eggs. 


¥ 


Fic. 3.—Placing the eggs in the nest for the sitting hen. 


Frequently eggs that are laid late in winter or early in spring are 
infertile, and for that reason it is advisable to set several hens at the’ 
same time. After the eggs have been incubated for from five to 
seven days, the time depending somewhat on the color and thickness| 
of the shells, they should be tested, the infertile and dead-germ eggs 
removed and the fertile eggs returned to the hens. Thus in many 
cases all the eggs remaining under several hens may be placed under 
one or two, and the hens from which the eggs were taken may be 
reset. for instance, 30 eggs are set under 3 hens at the same time; 
that is, 10 under each hen. At the end of 7 days, at which time the 
eggs should be tested, it may be found that 10 are infertile or have 
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,ad germs, leaving only 20 fertile eggs. These 20 eggs can then be 
at under two hens, and a new sitting placed under the third hen. 


METHOD OF TESTING EGGS. 


‘All members of the poultry clubs should be thoroughly familiar 
ith the method of testing eggs. An egg, whether fertile or not, 
sa small grayish spot, known as the germinal spot, on the surface 
the yolk. As soon as a fertile egg is placed under a hen or in an 
cubator the development of the germ begins. Test all eggs at 
last twice during the incubation period, preferably on the seventh 


G. 4.—Testing an egg by the use of a metal-chimney tester which usually comes with an incubator or 
Which can be purchased from poultry-supply houses. Such’a tester can be readily fitted on an 
‘meubator lamp. 


ad fourteenth days. The infertile eggs and those with dead germs 
nould then be removed. White-shelled eggs can be tested on the 
ourth or fifth day, whereas the development in eggs having brown 
ells often can not beseen by the use of an ordinary egg tester until 
ae seventh day. | 

| A satisfactory homemade e gg tester or candler can be made with a 
toe box or any other box that is large enough to holdalamp. Cuta 
ole a little larger than the size of a quarter in the side of the box, 
> that when the lamp is placed inside the box the hole in the side 
‘ill be opposite the flame. A hole should also be made in the 
dp of the box large enough to prevent the top from catching 
re from the heat oe the lamp. If the chimney is long enough it 
aould be allowed to extend through the top of the box, to allow the 
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heat to escape and to avoid the risk of fire. Special care shoul 
always be exercised in using kerosene lamps to prevent fire. 7 
prevent further possibility of fire, a wooden box may be used i 
place of a pasteboard one, and if desired, the opening through whic 
the chimney extends may be lined with fa or some fireproof material 

Electric or gas lamps may be used in a box with a hole, slighth 
smaller than an egg, cut in the side of the box and at the same level as 
the light. The eggs may also be tested by sunlight or daylight, using 

a shutter or a curtain with a small hol 

in it for the light to shine through. ~ 

vA _ The testing should be done in a dark 

room. ‘To test the eggs, hold each egg 

/A. with the large end up, so that the : 

of the air cell may be seen (see fig. 5), 

as well as the condition of the embrye 

19 orgerm. An infertile egg when candlec 

looks perfectly clear, the same as & 

fresh one, while a fertile egg shows ¢ 

dark spot, known as the embryo, with 

a mass of little blood veins radiating 

in all directions. If the germ is deac 

and the egg has been incubated for al 

Fic.5.—D iagram showing the air cellofa least 48 hours the blood settles awa, 

egg.on the seventh, fourteenth, and nine- from the embryo toward the edges” 0 

2) earned 2 at the yolk, forming in some cases P 

irregular circle of blood known as a blood ring. Eggs vary in : 
respect, some showing only a streak of blood. 

All infertile eggs and those with dead germs should be removed. a 
the first test. Eggs with dead germs soon decay and give off a ba 
odor if allowed to remain. Infertile eggs make good feed for som 
chickens (see Farmers’ Bulletin 1108). 

At the second test (on the fourteenth day) the eggs containin 
strong, living embryos will be dark and well filled up, showing : 
clear, ‘sharp, distinct line between the air cell and the growing embry¢ 
while eggs with dead germs will show only partial development a a 
lack this clear, distinct outline. : 


HATCHING. : 

The period of incubation for hens’ eggs is 21 days. Usually som 
of the eggs hatch in the evening of the twentieth day; it sometime 
happens, however, that the hatch will run over the twenty-first ® 
especially during cool weather. 

When the eggs begin to hatch, the hen should be confined and 4 ne 
disturbed until the hatching is complete unless she becomes restles 
In such case it is best to remove the chicks which have been hatche 
and keep them in some warm place until the hatch is completes 
Then return all the chicks to the mother. 
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HIS BULLETIN has been written 

briefly and in simple terms for the 

beginner, and especially for members of the 
Boys’ and Girls’ Poultry Clubs. 

Poultry-club members are successful when 
they give their birds good care. Fowls of all 
kinds, both young and mature, will thrive 
and yield a profit when given proper care 
and attention. 


Contribution from the Bureau of Animal Industry 
JOHN R. MOHLER, Chief 
Washington, D.C. October, 1920 


BROOD COOPS AND APPLIANCES. 


D. M. GREEN, 
Animal Husbandry Dwision. 
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BROOD COOPS FOR HEN AND CHICKS. 


(VERY boy and girl club member should provide a good coop for 
4 the mother hen and little chickens. If you do not have one 
ready, it should be built before it is time for the little chicks to 


teh. Many boys and girls build their coops in the wintertime so 


Fic. 1.—“A”’-shaped brood coop for hen and chickens. 


3 to have them ready for use in the spring, and when this is done a 
est box can be placed in the coop and used for the sitting hen. A 
coperly constructed coop is a good place for hatching chickens as 
187286°—20 3 
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well as for brooding them. When chickens are hitabats in the bre 
coop, however, Ge nest should be removed and the coop thorougl 
cleaned and disinfacted before putting the hen in with her chicke 

The two brood-coops (““A”’ shaped and box coop as illustrated 
figs. 1 and 2) can be made easily from dry-goods boxes or ot 
available material. The “A’’-shaped coop, as shown in the illust. 
tion on page 3, is collapsible so that it can be easily cleaned or stor 
away in winter. Or if desirable, it may be built stationary 
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Fig. 2.—Box brood coop for hen and chicks. 


simply nailing fast the top, back, and slats in ee and placing if ‘ 
a removable bottom. A wire-screen door (1-inch mesh or smalle 
of some sort should be provided, as shown in the illustration of # 
collapsible coop (fig. 1), to place over the front at night. This w 
prevent rats and other enemies from entering the coop and kill 
the chickens, and will also keep the little chicks confined early in tl 
morning, he the grass is wet. A hook or clasp should be pug ( 
the door to hold it firmly in place. 
__ The mother hen should be confined to the brood coop until él 
chicks are weaned. This will give the little chicks a better start} 
life and prevent loss from storms, hawks, ete. 

Floors should be constructed fa the brood coops to rest on. Th 
will keep the chickens dry, and if kept clean and well disinfected 
will prevent ee from disease. It is a good plan to keep some a 
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nd or chaff on the floor under the coop. This helps to keep the 
‘op dry and makes cleaning easy. 

To make brood coops rain-proof, cover all cracks on the top, back, 
id sides with strips of wood or tin, or, better still, cover with roofing 
per. Construct the brood coop so well that it can be used year 


COOP FOR SHIPPING EXHIBITION FOWLS. 


‘Club members who wish to ship their fowls by express and have 
jem arrive in the best possible condition will want a special shipping 
‘op like that shown in figure 3. Such a coop is solid and substantial 
id will last for a long 
ime. It may be made 
iom boards taken from 
y-goods boxes or almost 
iy other half-inch mate- 
jal. Boards more than 
ae-half inch thick should 
it be used, as they make 
1e coop too heavy. ‘The 
pop may be put together 
ith nails, with the excep- 
jon of the slats or cover 
1 the top, which should 
3 put on with screws or 
inges and hooks so that 
/may be easily opened. 
his is very important, as 
ie top or cover must be 
dened each time the coop 
used, and if put on with 
ails it is soon broken 
ad the coop spoiled. The following dimensions should be used in 
onstructing the coop: 

For one hen or cock—12 inches wide, 18 inches long, and 24 inches 
igh. 


Fic. 3.—Coop for shipping exhibition fowls. 


| For two hens or hen and cock—12 inches wide, 24 inches long, and 
4 inches high. 

| For a trio or two hens and one cock—18 inches wide, 24 inches long, 
nd 24 inches high. 


For an exhibition pen or four hens and cock—24 inches wide, 24 
aches long, and 24 inches high. 

‘In preparing for shipment a small quantity of hay, straw, or dry 
bavings should be placed in the bottom of the coop to absorb the 
aoisture, and two cups or cans provided, one for feed and one for 
yater, The cans should be nailed securely to the side walls in oppo- 


| 
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plainly marked, showing the destination of the shipment as well a 


the return address, must be tacked or pasted on the outside where i 
can be plainly seen. : 


site corners, about halfway to the top of the coop. A tag or care 


EXHIBITION COOP. 


The exhibition or show coop illustrated in figure 4 can be easil 
made and is for the use of poultry-club members in exhibiting fowl 
at county and school fairs or other exhibitions. It should not: b 
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Fic. 4.—Homemade exhibition coop. 


used for shipping poultry, but may be used to take the birds to the 
show if carried by wagon or other vehicle. It can be made from & 
dry-goods box or almost any other available material. The floo 
should be solid and the framework of wooden strips 2 inches wide 
and 14 inches thick. The top, back, and sides may be covered witl 
lath, wire netting, or any kind of thin, strong cloth. The fron 
should be of 2-inch wire netting. If it is impossible to obtain 
netting, however, lath may be used, but the strips should be placec 
about 24 inches apart so as to afford as much opportunity as possible 
to see the birds. The coop is made 2 feet wide, 2 feet deep, and 2 
feet high, and will accommodate one mature bird or a pair of chickens 
If more than this are to be exhibited together, the coop should be 
made larger in proportion to the number of fowls itis to accommodate. 

Every poultry-club member who intends to exhibit his birds should 
have one or more exhibition coops of this nature, depending upon the 
number of specimens he intends to exhibit. Birds can be trained and 
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mditioned in these coops before the exhibition, and after becoming 
scustomed to them they will appear to better-advantage when being 
.dged and are more likely to win a prize. Furthermore, when birds 
‘e shown in coops of this kind that are uniform in size and style, not 
ily is the appearance of the showroom improved but the individual 
chibit is much more attractive. 

Training and exhibiting some of the best specimens of both old 
id young birds every fall is an interesting and important part of 
yys’ and girls’ poultry-club work. The boy or girl who is able to 
-oduce the best has much to be proud of, and each one should take 
art in this educational but friendly competition. 


DRY-MASH HOPPER. 


The dry-mash hopper (fig. 5) is 
itended for use inside the laying 
ouse. It should be hung against 
ae wall about 8 or 10 inches from 
1e floor, or as high as possible so 
mg as the fowls can reach the 
1ash. This prevents the mash 
‘om being thrown out and wasted. 
t+ may be made from boards 
iken from dry-goods boxes or 
ther thin material. There are 
ree compartments—one for grit, 
ne for shell, and one for dry 
nash. The projections from the 
artitions are to prevent the fowls | 
tom mixing the dry mash with 
he grit and shell, as well as from 
yasting it. The feeding of dry mash is a better practice than 
eeding wet or moist mash, as it requires less work and the hens can 
egulate their feed to suit their needs. 


eee TEE! 


Fic. 5.—Dry-mash hopper. 


| DRINKING FOUNTAIN. 


_ Asatisfactory way to provide drinking water is to use an ordinary 
tone, iron, or galvanized dish, pot, or crock (the size depending upon 
he number of birds), placing it on a shelf or platform high enough 
rom the floor to prevent the fowls from scratching litter, etc., into it. 
| Various styles of drinking fountains for both fowls and chicks can 
ve purchased from poultry-supply dealers. 

| : 
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AND GIRLS’ POULTRY CLUBS. 
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Standard Varieties of Chickens: II. The Mediterranean and Continental Class 


Important Poultry Diseases. 
Illustrated Poultry Primer. 


Standard Varieties of Chickens: III. The Asiatic, English, and French Class 


Feeding Hens for Egg Production, 


Bureau of Chemistry Circular 61, revised, How to Kill and Bleed Market Poultry 


For copies of these bulletins or further information on poultry raising, write to ye 
poultry-club leader, or to the Animal Husbandry Division, Bureau of Animal ] 
dustry, : 


UNITED STATES DEPARTMENT OF AGRICULTURE, 
~WASHINGTON, D. C. 


WASHINGTON : GOVERNMENT PRINTING OFFICE: 1 
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HIS BULLETIN has been written briefly and 


in simple terms for the beginner, and es- 
pecially for members of the Boys’ and Girls’ 
Poultry, Clubs. For additional and more com- 
plete information on this subject ask for Farmers’ 
Bulletin 624, “‘Natural and Artificial Brooding of 
Chickens.”’ 


Contribution from the Bureau of Animal ey 
JOHN R. MOHLER, Chief 
Washington, D.C. Issued August, 1920 
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NHE care of the baby chicks is most important. They must be 
- kept warm and comfortable, have proper feed and water, and 
» eared for frequently and regularly, if they are to get the start 
life that will enable them to develop into large, hardy chicks and 
ature fowls. 


CARE AT HATCHING TIME. 


‘Most boys and girls set eggs and hatch their chicks under hens, 
hich is the best way unless a very large number of chicks is to be 
ised, in which case an incubator may be used. When the mother 
an is hatching she should not be disturbed except to remove the 
iells, unless she becomes uneasy and steps on or picks the chickens. 
i such cases the chickens should be removed as soon as dry. Place 
iem in a basket or box lined with flannel or some other soft mate- 
al and cover the top, keeping the basket or box in a warm place 
atil the eggs left. under the hen are hatched. 

‘Hens should be fed as soon as possible after the eggs are hatched, 
3 feeding tends to keep them quiet; otherwise many hens will 
ave the nest. In most cases it is best that the hen remain on the 
est and brood the chickens for at least 24 hours after the hatching 
-over. Hens will successfully brood 10 to 15 chickens early in 
1e breeding season, and 18 to 25 in warm weather, depending upon 
te size of the hen, so that often two broods of chicks which hatch 
t the same time can be put together and raised under one hen. 
Powder the hen with a good insect powder or with sodium fluorid 
wo days before the chicks are due to hatch. If lice appear on the 
hickens, or if they are troubled with “head lice,” a very little 
rease, such as lard or vaseline, may be applied with the fingers on 
he head, neck, under the wings, and around the vent. Great care 
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should be taken, however, not to get too much grease on the chickens, 
as it will stop thet Pronih and in some cases may prove fatal z 

“Toe, punch” or mark each chick before transferring to the brood 
coop, so that the age can be readily determined after maturity. | 


KEEP THE CHICKS WARM. 


Every poultry-club member should always bear in mind th 
newly hatched chicks are delicate little fellows and must be treat 
with care. They hatch in a temperature of 102° to 105° F., an 
their first and most important requirement for the next 48 hou 


Fig. 1.—A “hatful”’ of baby chicks just taken from the nest. They were less than 24 hours old whe 
the picture was taken, and only a few were thoroughly awake. oe 


or more is warmth. As soon as the chicks have been taken from 
the nest or incubator and placed in the brood coop with the mother 
hen, or in the brooder, they must be kept warm and comfortable 
intl they are old and strong enough to run about and withstand 
the changes of weather. 

When brooded by hens the chicks remain under the mother of 
their own accord nearly all the time for the first two or three days. 
The hen should be confined to the brood coop until the chicks are 
weaned, while the chickens should be allowed free range if possible 
after they are a few days old. 

If they are to be reared in a brooder, the brooder should be warmed 
to the proper temperature (about 95° F.), regulated and made 


Care of Baby Chicks. | 5 


dy in advance. Never wait to heat up the brooder until after 
-ehicks have been put in. This same rule applies if you purchase 
7-old chicks instead of hatching them. Always have the brooder 


1:.2.—A newly hatched family of baby chicks about to be put into the brood coop with the mother 
hen and receive their first feed. 


lady so that when the chicks reach you they can be transferred at 
ace from the shipping box in which they arrive to the broader, 
here it is warm, roomy, and comfortable. 


EMERGENCY BROODER. 


‘If the mother hen should die, or if the brooder ordered fails to 
‘tive in time, boys and girls are sometimes at a loss to know what 
» do with the chicks. In such case a temporary or homemade 
cooder may be made as follows: Take a box, without cover, about 
3 to 24 inches square and 10 inches high. In one side next the 
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bottom cut an opening 3 inches high and 8 or 10 inches long for the 
chicks to pass through. Protect this opening with a strip of woolen 
cloth; tack at the upper edge, having perpendicular slits cut from 
the lower edge to within one-half inch of the top to allow the chicks 
to pass through. This box, covered over the top with a heavy 
blanket or any warm cloth, may be used without heat when the 
temperature of the room in which the brooder is located is 70° F 
or over. If the temperature is lower, however, or if the chicks 
appear to be cold, take a large bottle or jug and fill it with hot water 
and place it inside the box, refilling the bottle as often as necessary 
to keep the chicks warm and comfortable. 2 


FEEDING BABY CHICKS. 


Baby chicks should not be fed until 24 to 36 hours after hatching, 
and will not suffer if not fed until they are 48 hours old. The yolk 
of the egg which is absorbed by the chick just before hatching fur- 
nishes all the nourishment required for the first 2 days. After the 
second day they should be fed four or five times each day for a week 
or 10 days, but only a small amount at a time. Chicks will grow 
faster if fed four or five times each day than if fed only three times, 
but they should receive only what they will eat up clean each time. 
Overfeeding will do more harm than underfeeding; therefore care 
should be taken that only a sufficient amount be given each time to 
satisfy their hunger and keep them exercising. It is very important 
that the chickens be fed regularly. : : 


The first feed should consist of baked johnnycake broken up into 


small pieces, or hard-boiled eggs mixed with stale-bread crumbs 
or dry oatmeal, using a sufficient amount of the cereal to make a 
dry, crumbly mixture. These feeds or combinations of feeds may 


be used with good results for a week; then gradually substitute for 


one or two feeds each day a mixture of equal parts of finely cracked 
wheat, cracked corn, and pinhead oatmeal or hulled oats, to which 


may be added a small quantity of broken rice, millet, rapeseed, or 
charcoal if obtainable. This mixture makes an ideal ration. If 


corn can not be had, cracked kafir or rolled or hulled barley may 


be substituted. A commercial chick feed containing a variety of 
grains can be bought from most feed dealers and may be used in- 


stead of the home mixture if desired. 


How to make johnnycake for chicks. 


OU G08 102 Re pe a 5 pounds. - 
Infertile eggs (tested out from sittings or from an incubator). 6. 
Baking soda. 2.01512. 2 2.2. ee 1 tablespoon. 


Mix with milk to make a stiff batter, and bake thoroughly. 
Nore.—When infertile eggs are not available use a double quantity 
of baking soda and add one-third pound of sifted beef scrap. 


Care of Baby Chicks. 7 


When the chicks are from 10 days to 2 weeks old use a mash, 
omposed of the following, to take the place of the.johnnycake or 
read. All ingredients are measured by weight. 


2 parts bran. 

2 parts middlings or oatmeal. 

1 part corn meal. 

4 part or 10 per cent sifted meat scrap. 


This mash may be placed in a hopper, where it can not be wasted, 
ind left before the chicks at all times, or it may be fed as a moist, 
rumbly mash once each day, and the grains fed the chicks three 
imes a day. When the chickens are 8 or 10 weeks old add 1 part 
f ground oats, increase the meat scrap to | part, the corn meal to 
parts, and decrease the bran to 1 part. | 
As soon as the chickens are old enough and will eat whole wheat, 
‘racked corn, or other grains, the small-sized feed may be discon- 
inued and the larger-sized grains fed to the chickens three times a - 
lay. In addition to the grain feed, chickens must be supplied with 
writ, oyster shell, and charcoal at all times, and the better way is 
to place these in a hopper, hanging it in a convenient place so that 
the chicks may help themselves. Use sifted or chick-size grit and 
yyster shell until the chicks are 8 to 10 weeks old. 

_ Tf chicks are kept in confinement they must be furnished a liberal 
supply of tender, green feed, like lawn clippings, sprouted oats, cab- 
oage or lettuce leaves, and such other things as may be available. 
[f the chicks have to be kept confined to a small coop with a yard 
attached, move the coop and yard to fresh grass or soil every few 
days or before the grass is killed. Whenever possible, however, 
chicks should have grass range, when they will obtain their own 
zreen feed, and catch bugs and worms. Chicks that are allowed to 
run on a grass range are usually strong and thrifty and will grow 
much more rapidly than those that are kept in confinement. 

_ The chickens’ growth may be hastened considerably by giving 
them sour milk to drink in addition to other feeds. Chickens are 
very fond of milk in any form and will consume a liberal supply of 
it. Either sweet or sour milk may be fed, but the latter is more 
desirable. Sour milk will help to keep chickens healthy and is one 
of the best things that can be fed to promote rapid growth and 
development. When plenty of milk is fed, the amount of meat 
scrap in the mash may be reduced one-half or entirely omitted. 
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Industry, 
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WASHINGTON, D. C. 
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HIS BULLETIN has been written briefly 
and in simple terms for the beginner, and 


especially for members of the Boys’ and Girls’ 
Poultry Clubs. : 


Contribution from the Bureau cf Animal Industry 
JOHN R. MOHLER, Chief 
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PRESERVING EGGS FOR HOME USE. 


VERY boy and girl who is a member of a poultry club or who is 
in any way interested in poultry keeping should learn how to 
candle and preserve eggs. During the late spring and early summer 
(April, May, and June) eggs usually are abundant and reasonable in 
price, and that is the time to preserve them for use during the winter, 
when they are generally scarce and the prices are high. Fresh eggs, 
properly preserved, may be kept from 6 to 10 months and be almost 
as good for all household purposes as fresh eggs. 


PRESERVING IN WATER GLASS. 


To preserve 15 dozen eggs in water glass, the following directions 
should be followed: 

(1) Select a 5-gallon crock (earthen or stone) and clean it thor- 
oughly, then scald and allow to dry. 

(2) Heat 10 to 12 quarts of water to the boiling point and allow it 
to cool. 

(3) When cool, measure out 9 quarts of water, place in the crock, 
and add 1 quart of sodium silicate (commonly called water glass), 
which can be purchased at almost any drug store. Stir well so that 
the solution becomes thoroughly mixed. 

The solution thus prepared is ready for the eggs, which may be put 
in all at once or from time to time as they are obtainable. Care 
should be taken in putting them in the jar not to crack or break the 
shells; also make sure that the solution covers the eggs by at least 
| two inches at all times. 

Put the crock containing the preserved eggs in a cool, dry place and 
cover with a tight lid or waxed paper to prevent evaporation. 

_ To preserve a smaller or larger number of eggs, the solution should 
be mixed and prepared in the same proportion. 
51089°—21 | 3 
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PRESERVING WITH LIME SOLUTION. 


If water glass is not obtainable, lime may be used. It is not con- 
sidered so good as water glass, as in some instances eggs preserved by 
this method have tasted slightly of lime, although at other times lime- 
water has proved entirely satisfactory. 

To preserve with lime, dissolve 2 pounds of unslaked lime in a small 
quantity of water and dilute with 5 gallons of water that has previously 
been boiled and cooled. Allow the mixture to stand until the lime 
settles, then pour off and use the clear liquid. Place clean, fresh eggs 
in a clean earthenware crock or jar and pour the clear limewater inte 
the vessel until the eggs are covered. At least 2 inches of the solution 
should cover the top layer of eggs. 


BEST RESULTS. 


If best results are to be obtained the eggs should be fresh and clean 
and preferably infertile. For this reason it is always best when possi- 
ble to candle the eggs 
carefully before pre- 
serving them unless 
they are known to be 
strictly fresh. If an 
egg is only slightly 
soiled a cloth damp- 
ened with vinegar 
may be used to re- 
move the stains, but 
eggs should not be 
washed with water o1 
soap and water, as 
water removes the 
protective coating 
that is on the shell 
and may tend to 
Fic. 1.—Only clean eggs, such as the one on the left, should be pre cause the contents to 

served. The egg on the right is too much soiled to preserve. sp oil. Under no cir- 
cumstances should badly soiled or cracked eggs be used for preserv- 
ing, as one or more such eggs in a jar may spoil all the others. ; 


USING PRESERVED EGGS. 


Fresh eggs preserved according to these directions will usually 
keep from 6 to 10 months and can be used satisfactorily for all pur- 
poses in cooking and for the table. If, however, preserved eggs are 
to be boiled, a small hole should be made with a pin in the larger end 
of the shell ee placing them in the water, to allow the air in i 
egg to escape when heated and thus prevent onsehine: 
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AN INFERTILE EGG, 


An infertile egg is one laid by a hen that has not been with a male 
ird for 2 or 3 weeks and the germ cell of which is not fertilized. The 
sngth of time varies somewhat, but ordinarily all eggs will be in- 
srtile after the male has been separated from the flock for from 2 to 3 
reeks. If the germ cell of the egg has not been fertilized the egg will 
ot hatch, and it is impossible for a blood ring to form in such an egg 
then exposed to heat, which so often happens with fertile eggs. In- 
ertile eggs will keep much longer than fertile ones, and are best for 
IL purposes except hatching. 


A FERTILE EGG. 


A fertile egg is just the opposite of un infertile one. It is an egg 
aid by a hen that 
‘as been allowed to 
un with a male bird 
vithin 2 or 3 weeks 
nd the germ cell of 
vhich is fertilized. 
“he length of time 
equired for fertiliza- 
ion varies some- 
vhat, depending 
ipon the vigor of 
he male. Generally 
peaking, however, a 
ood percentage of 
he eggs will prove 
ertile after the male 
1as been with the 
lock from 2 to 3 
veeks. Fertile eggs 
wre the ones from 
vhich chicks are 
iatched, and are de- 
irable for hatching 
yurposes only, as 
hey spoil much sooner than infertile eggs, often resulting in heavy loss. 
| Every boy or girl is urged to read carefully and study the chart of 
ertile and infertile eggs shown on the back page of this bulletin. 
Remember the information given. The male bird makes the egg 
‘ertile, and the fertile egg, if heated, develops a blood ring, making | 
‘t unfit to eat. If you do not wish to hatch the eggs, do not keep a 
nale bird. If you do want hatching eggs, then allow the male to 
‘un with the flock during the hatching season, but take him away 


Fic. 2.—Punching a hole in the shell of a preserved egg before boiling. 
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after the hatching is completed. The hens will lay just as many eg 
without a male as with one. 


CANDLING EGGS. 


By the term ‘‘candling” is meant the discarding or sorting out. 
the bad eggs from the good ones by holding the egg before a stror 
light in such manner that the rays of the light come to the @ 
through the egg so that the condition of the contents can be seen. 

The shell of a new-laid egg has a soft ‘‘glow”’ or ‘‘bloom”’ which 
a visible sign of perfect freshness. This glow or bloom is destroys 
by handling and in any case disappears after the egg has been expose 
to the air for a short time. After that it is difficult to tell a fresh eg 
from an old one by the appearance of the shell; therefore candlir 
becomes necessary if you would be sure that the egg is good. 


Fig. 3.—Testing an egg by the use of a metal-chimney tester which usually comes with an incubator 


which can be purchased from poultry-supply houses. Such a tester can be readily fitted 4 
incubator lamp. | 


Eggs can be candled best in a dark room, by the use of a bright i 
inclosed in a box or case having a hole a trifle smaller than an @ 
directly opposite the light. At this hole, the egg is held for examin 
tion. An ordinary hand lamp, a lantern, an incandescent bulb, or 
flashlight may be used. Any box that, set on end, is large enous 
to hold the lamp will do. In addition to the hole opposite the lig 


| 
| 
} 
| 
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rere should be a hole at the top end of the box; otherwise the heat 
‘om the top of the chimney would set the box on fire. A tester 
uimney made of tin such as is used on a lamp for testing eggs in 
icubators may be used for candling. When such a chimney is 
yailable the box is not necessary, as the eggs are tested by means of 
1e hole in the side of the chimney. (See fig. 3.) 

The box and light should be placed on a table or a shelf where most 
mvenient. Place on one side the eggs that are to be candled and 
a the other side have separate boxes (or anything that will hold the 
ros) for the good and the bad eggs. Hold the eggs, one by one, large 
ad up, close to the light. 

A perfectly good fresh egg shows ‘‘full” and ‘‘clear”. before the 
zht. There is almost no air cell at the large end, and the yolk 
atline is only faintly visible. A fixed air cell of one-eighth to three- 
xteenths of an inch in depth indicates a fresh egg as eggs run 
snerally. A larger air cell with a movable lower line indicates— 
scording to sizes and fluctuations—a stale egg or one becoming 
eak and watery. 

Very small dark spots which sometimes may be seen are usually 
lood clots. Large dark spots, blood rings, and shadows are due to 
3at and germination and indicate the first stages of decay. An egg 
iat looks very dark or black, except for a large fixed air cell, contains 
chick at an advanced stage of incubation. An egg which looks 
ark when tested in the same way but shows a large air cell with a 
ovable lower line is usually in an advanced stage of fluid decompo- 
tion, or what is commonly known as a “‘rotten egg.” 
| At first it may be a little difficult for some boys and girls to test 
te eggs as here directed, but with a little practice it becomes a very 
mple matter. 
| 
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PRODUCE INFERTILE EGGS. 


1, Fresh egg. 2. Infertile egg after 24 hoursat 3. Infertile egg after 48 hour; 
103° F. Nobloodring. Good 103° F, Stillgood food. 
for food; would be still better 
if kept cool. . 


After the hatching season, 
cook, sell, or pen your roost- 
er. Hens not running with 
a male bird will produce in- 
fertile eggs—quality eggs that 
keep best and market best. 

The rooster does not help 
the hens to-day. 


Se 3 


4, Infertile egg after 72 hours at 5. Infertile egg after 7 day: 


103° F. Notabsolutely fresh, ‘ 103° F. Still usable for ic 
but useful in cookery. It would be a perfect egg | 
had been kept cool. | 


Infertile eggs keep better than fertile eggs in summer. 


1, Fertile egg after 24 hours at 2. Fertile egg after 36 hours at 3. Fertile egg after 48 hout! 
103° F. Fertile germ begin- 103° F, Blood ring formed. 103° F. Blood ring f 
nine Us hatch. Not perfect Not good for food. developed. Unfit for mat! 
or food. | 


Fertile eggs cost farmers 
$15,000,000 ayear. This loss 
is preventable. The rooster 
makes the egg fertile. The 
fertile egg makes the blood 
ring, which spoils the eg¢ for 
food and market. 


4, Fertile egg after 72 hours at 5. Fertile egg after 7 da 


103° F. Blood vessels of em- 103° F. Compare wi 
bryochickclearly marked. fertile egg. 


Fertile eggs spoil quickly in summer weather. 
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HIS BULLETIN has been written briefly and in 
simple terms for the beginner, and especially for 
members of the Boys’ and Girls’ Poultry Clubs. For 
additional and more complete information on the 
subject the reader should ask for Farmers’ Bulletin 
801, “ Mites and Lice on Poultry.” This may be ob- 


tained in many cases from club leaders or will be 
supplied free of charge on application to the U. S. 
Department of Agriculture, Washington, D. C. 


Contribution from the Bureau of Animal Industry 
JOHN R. MOHLER, Chief 
Washington, DAG: Issued September, 1920; reprint, August, 1921 


LICE, MITES, AND CLEANLINESS. 


J. W. KINGHORNE and D. M. GREEN, 
Animal Husbandry Division. 
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ICE and mites are common pests that usually can be found 


wherever poultry is kept. They are a source of continuous 
innoyance, and if present in large numbers cause slow or stunted 


rrowth as well as death in young chicks, and reduce flesh and egg 
sroduction in mature birds. For this reason every boy and girl 
nust keep the fowls as well as the poultry houses, nests, brood coops, 
ste., free from lice, mites, and other vermin, if he or she is to succeed 
vith poultry or poultry-club work. 


: KINDS OF LICE. 


_ More than 40 distinct. species of lice infest the different varieties 
of domestic poultry. Seven species are commonly found on hens and 
thiekens, 4 or 5 on pigeons, 2 or 3 each on ducks and geese, 3 on 
curkeys, and several each on guinea fowl and peafowl. The kinds 
most common on hens and chickens, however, are usually classed in 
shree groups, known as body lice, head lice, and feather lice. They 
intermingle to a considerable extent, and oie habits are very simi- 
lar, but all are a pest and an annoyance to the fowls and should be 


lestroyed. 


1Much of the information given in this bulletin is drawn from Farmers’ Bulletin 801, 
‘Mites and Lice on Poultry,” by F. C. Bishopp and H. P. Wood, of the Bureau of 
) intomology. 
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These different species of lice never leave the bodies or feather 
of the fowls. They differ somewhat in size and appearance, but all 
are fitted with peculiarly arranged legs which permit them to moy 
about rapidly through the feathers. They have sharp, strong, biting 
mouths, but unlike the red and gray mites are not fitted for sucking 
blood; instead, they feed on portions of the feathers and on scale; 


from the skin. 
BODY LICE. 


The body louse is much larger than the red or gray mite, and i: 
straw or pale yellow in color. It lives and breeds entirely on the 
body of the fowl, centering its activities on those sections that ar 
not closely feathered, although it may sometimes be found or 
the head, neck, or other parts of the body. It is usually found ix 
greatest numbers under the wings and around the vent, and often 
times the skin of the fowl where the lice are thickest will appear rec 
and rough, and quite often scabs and blood clots may be seen. Thes 
are evidence of long irritation, preventing normal growth and devel 
opment in chicks, a causing sickness and loss of vigor in maturi 
fowls. 

Body lice deposit their eggs in clusters on the web part of th 
feather close to the quill. On mature fowls they are to be found it 
greatest numbers on the small, short feathers below the vent. O1 
chicks the eggs are often deposited on the soft, downy feathers abou 
the head and throat. The eggs hatch in about a week, and the lic 
reach their full size in about 20 days; therefore, if the lice are no 
killed, the fowls become alive with them in a very short time. 


FEATHER LICE, 


Feather lice are the species most commonly found on poultry, bu 
are probably the least important, for the reason that they stay o1 
the feathers the greater part of the time and feed on the feather 
and scales along the quill rather than on the skin or body of the fowl 
They are smaller than the body lice but otherwise resemble then 
somewhat in appearance. They can be detected easily, however, upo) 
parting the feathers on the back or breast, where usually they cai 
be found clinging to the web and shaft of the feather. Feather lic 
infest mature fowls and are seldom found on young chicks. 


HOW TO GET RID OF BODY AND FEATHER LICE. 


Inasmuch as poultry lice stay on the fowls nearly all the time, th 
only effective treatments are those which are applied directly to & 
birds. 

Sodium. fluorid, a powder which can be purchased at most | 
stores, 1s the most ove remedy, being exces polsondns to al 
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ands of poultry lice. It should be applied by placing a small amount 
f the powder (as much as can be held between the thumb and finger) 
mong the feathers next to the skin on the head, neck, back, under 
he wings, on the breast, below the vent, and at the base of the tail. 
' Not more than 12 small pinches should be put on one fowl at a 
ime, as too much is injurious. One pound of powdered sodium 
luorid applied in this manner will treat 100 fowls and is very 
fective. It is usually advisable to treat fowls in the spring just 
vefore the brooding season, which will help to keep the young chicks 
ree from. vermin. oukum fluorid if inhaled is very irritating to 
ither fowls or human beings. If too much is inhaled by fowls or 
thicks it will be fatal. ‘Therefore precaution should be taken in 
reating fowls to see that it is not inhaled or allowed to get into any 
ats or wounds in the flesh. . 

_ Blue ointment is another effective remedy. In using it apply a 
mall portion (a piece about the size of a pea) with the fingers 
round the vent only of the fowl, and not on the body or under the 
vings. Care should be taken not to get any of the ointment into the 
rent, as it is poisonous and injurious. If mercurial ointment (a 
imilar preparation) is used instead of blue ointment, it should be 
liluted with one-half the quantity of vaseline or lard. 

| Lice powders of various kinds are also on the market (they can 
isually be purchased at stores and poultry-supply houses) and may 
ve used oftentimes with good results. These lice powders should 
e dusted well into the feathers (see illustration on front cover), 
vorking the powder in with the fingers, especially under the wings 
ind around the vent, to make sure it reaches the skin. If all the lice 
wre not killed by the first treatment the fowls should be dusted 
jgain in a week or ten days and as often afterwards as found neces- 
ary. 

| HEAD LICE. 


| Head lice, so called because of their habits, are found on the heads 
of both chicks and mature fowls, but most often on young chicks. 
Chey are longer and more slender than body lice, and dark brown in 
color. They: are almost always in greatest “aii gah on the top of 
the head, around the ears, and underneath the bill, and are usually 
found with their heads close against the skin of the chicks, the body 
xtending outward. Head lice are very injurious. They breed 
vapidly and pass from the mother hen to young chicks and from one 
chick to another, which makes it necessary to watch the flock care- 
fully in order to keep the chickens free from these pests. 
| To kill head lice on chicks, a very small portion of meited lard or 
vaseline should. be applied to the top of the head, under the wings, 
a 69875°—21-—2 
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and around the vent. Care should be taken not to get ie much 
grease on the chick, as that might prove fatal. These head lice are 
very injurious and chicks should be examined often for them and 
be treated at once whenever the lice are found. 


POULTRY MITES. 


Of ali parasites affecting poultry it is probable that ordinary 
poultry mites are the most troublesome and destructive unless kept 
under control. Unlike the lice, poultry mites are bloodsucking 
parasites and live entirely on the blood of the fowl. They are very 
small and are gray in color. However, after they have been on 
the body of the fowl and filled themselves with blood they look 
red and are called red mites. When they are not filled with blood 
they look gray and are called gray mites. They do not stay on the 
fowl’s body all the time, like lice, but during the day hide away in 
cracks and crevices, behind Sore that are near the roosts, in the 
cracks of brood coops, and in other places. At night when the fowls 
and chicks go to roost the mites come out of their hiding places, 
crawl on to the birds, and suck the blood from their bodies. The 
irritation and loss of blood cause mature fowls to become pale in 
comb and wattles and poor in flesh; sitting hens may desert their 
nests and spoil their eggs, if they ae not die on the nests, and 
chickens become weak oe droopy and in many instances die from 
the attacks. : q 

These mites are very small and sometimes hide themselves away so 
completely that the boy or girl may think the houses, coops, etc., are 
free from them unless a careful search is made. Knowing their hid- 
ing places, however, every club member should look for them very 
carefully every ten pe or two weeks, especially during the summer, 
when they breed most rapidly, and if any signs of their presence are 
found, begin at once to get rid of them. 

Sins poultry mites hide away in cracks and crevices during the 
day, the first thing that should be done to get rid of them is to give 
the poultry hone roosts, nests, etc., a good cleaning. After the 
cleaning, spray precoustiy with Rergeane crude oil, or some heavy 
-coal-tar preparation, making sure that elie spray reaches all the 
cracks and crevices and every other place where the mites may be 
hiding. The heavy coal-tar preparations are most effective and last 
longest. They can be purchased at most drug stores, with full direc- 
tions for mixing and use. It is necessary to spray thoroughly and 
often, especially during warm weather, if the mites are to be | 
from annoying the aie 
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“STICK-TIGHT ” FLEAS. 


In many of the Southern and Southwestern States fowls and chicks 
re often infested by a species of flea commonly known as the “ stick- 
ight” flea, taking the name from its habit of sticking to one place 
m the bird instead of moving about like lice and mites. They are 
isually found in clusters on the comb and wattles and around the eyes. 
‘hicks when infested often die quickly. Old fowls, while usually 
tronger and more resistant, will cease laying, or nearly so, and some- 
imes die as a result of the attacks of these fleas. 
|“ Stick-tight” fleas breed in cracks and crevices of the floors of 
‘rood coops and poultry houses, also in dry animal or vegetable refuse, 


hee, 


Fig. 1—Boy club member spraying his brood coop to kill the poultry mites. 


‘ut will not breed in damp or wet places. Therefore to get rid of them 
t is necessary to clean and spray the houses and runs thoroughly as 
vell as to treat the birds. Grease the comb and wattles of the fowls 
nd chicks with a preparation of kerosene and lard (1 part kerosene to 

parts of lard), being very careful not to use too much of the mixture 
vr get any of it in the birds’ eyes or on other places where it is not 
ecessary, as it may cause injury if used too freely. Clean and spray 
he coops and houses thoroughly the same as for poultry mites; also 
vet or spray the yards or runs, especially any dry soil about the poul- 
ty houses, such as dirt floors or ground underneath a board floor, 
vith a solution of salt and water, which helps to keep the ground 


ioist' and prevents the fleas from breeding. 
eS 
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POULTRY TICKS, OR “ BLUE BUGS.” 


Poultry ticks, or “blue bugs,” are common in the Southern States 
and are very injurious to poultry and pigeons. Their habits are very 
similar to those of the little red and gray mites in that the adult bug: 
crawl on the bodies of the birds and feed at night only and during 
the day hide in cracks and crevices about the poultry house. The 
young ticks hatch and remain on the bodies of the fowls for from $ 
to 10 days, when they leave. After that, they attack the chicks and 
fowls only when they have gone to roost at night. These “blue 
bugs” are about the size of a bedbug and much more harmful than 
either lice or mites. 

Ticks, or “blue bugs,” are much harder to kill than either lice 
or mites, ordinary lice powders or insecticides having little effect 
upon them. If the poultry house or coops become infested, remove 
the birds to temporary quarters for a period of 10 days, during 
which time the young ticks on the birds become filled with blood and 
fall off, when the birds should be at once removed. In the mean- 
time thoroughly clean the poultry house by removing all nest boxes 
and nesting material, roosts, and other loose objects, and spray 
liberally wk crude P eleun or kerosene or wood preservative. 
In spraying, make sure that the spray reaches all places where the 
bugs may be in hiding. Brood coops or temporary quarters, such as 
crates, etc., that may be infested, may be disinfected by scalding 
thoroughly with boiling water. For additional information the 
reader is referred to Farmers’ Bulletin 1070, “The Fowl Tick,” 
which treats of this pest more fully. : 


CHIGGERS, OR “RED BUGS.” 


Chiggers, “ red bugs,” or harvest mites are also quite troublesome 
in the Southern and Central States. They breed in the tall grass 
and are usually most plentiful in low-lying land. They attack 
fowls and chicks that are on range, attaching to the skin, causing 
an intense itching. <Abscesses a chied of an Then in site sur- 
rounded by an area of inflammation, often may be found where 
clusters of these “red bugs” are fonds: and as a result the birds 
refuse to eat, become weak and droopy and soon die from hung 
and one tee 

Fowls or chicks that have been attacked by chiggers, or “ red 
bugs,” if discovered before abscesses are formed on the skin, should 
have the inflamed parts treated with sulphur ointment, or a mixture 
of 1 part kerosene with 3 parts melted lard. If pus has already 
formed in the sore, remove the scab and wash the sore with a 4 per 
cent solution of carbolic acid and water. In sections where “red 
bugs” are plentiful, if fowi. and chicks have free range, the grass 
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hould be kept short to prevent the bugs from breeding; also dust 
he birds occasionally with flowers of sulphur, rubbing it well into 
he feathers. Club members should also hatch their chickens as 
arly in the season as possible, so that when the hot weather comes 
m, when these bugs are most troublesome, the chicks will be old 
mough to resist their attacks. | 


DUST BATH. 


It is always advisable to provide a good dust bath in which the 
‘owls and chickens can dust themselves whenever they wish, as in 
loing so they help to keep the lice under control and in some in- 
stances almost free themselves from them. 


WHITEWASH. 


"Whitewash is also effective in killing mites and other vermin and 
nay be used freely in spraying the houses, brood coops, roosts, etc. 
m badly infested places it is advisable to clean and spray, as 
ulready described, and in about 48 hours follow with a good spray or 
sxoating of whitewash. An effective whitewash for this purpose is 
nade as follows: 

' Slake half a peck of lime and dilute it with 20 gallons of water; add 
{ pound of salt previously dissolved in water; to this mixture add 2 
quarts of crude carbolic acid. Apply with a spray pump or brush. 
This mixture if properly put on not only kills the mites but destroys 
ul eggs, and will make the house, or any building where it is used, 
tresh and clean. 


CLEANLINESS. 


Cleanliness is of the greatest importance in keeping lice and mites, 
fleas, and other insects under control, and should have the closest 
attention of every boy and girl. The poultry houses, roosts, dropping 
boards, brood coops, and all other places that the fowls or chickens 
secupy should be kept clean. An abundance of light and fresh air 
should also be provided. While these things can not be depended on 
to keep away lice and mites, they make it easier to determine when 


the pests are present and help to keep the fowls healthy and vigorous, 


making them better able to withstand and to fight off the attacks of 
lice and mites. Sick or diseased fowls are always the first victims of 
these parasites, which makes it important that the fowls be kept 
healthy. 
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For copies of these bulletins or further information on poultry raising, wri e 


to your poultry-club leader, or to the Animal Husbandry Division. Bureat 1 
Animal Industry, United States Department of Agriculture, Washington, D. 
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HOW TO DO IT 


O YOU WANT practical suggestions on how to 

build a silo, a hog house, a poultry house, a 
potato storage house, or how to make a fireless 
cooker, or other farm home convenience, a flytrap, 
or a self-feeder for hogs? Are you seeking ideas on 
how to prepare vegetables for the table, how to care 
for food in the home, how to bake bread and cake 
and other appetizing foods in an efficient and eco- 
nomical manner? Is there some practical question 
about your corn or wheat or cotton or other crops, 
or about your poultry or live stock, to which you 
are seeking an answer? The answers to thousands 
of such questions and practical suggestions for doing 
thousands of things about the farm and home are 
contained in over 500 Farmers’ Bulletins, which can 
be obtained upon application to the Division of Pub- 
lications, United States Department of Agriculture, 
Washington, D. C. 
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Tus BULLETIN has been written briefly 

and in simple terms for the beginner, and 
especially for members of the Boys’ and Girls’ 
Poultry Clubs. 


Contribution from the Bureau of Animal Industry 
JOHN R. MOHLER, Chief . 
Washington, D. C. —, 1920 


MANAGEMENT OF GROWING CHICKS. 


J. W. KINGHORNE, 
Animal Husbandry Division. 
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es care of growing chicks, especially during very warm weather, 
is most important, and every boy or girl who is a member of a 
ooultry club or is raising chickens should give them the best of care 
it this time if he or she wishes to succeed. The baby chicks may 
9e smart little fellows from strong, vigorous parent stock, and they 
nay have been brooded carefully for the first two or three weeks, 
out unless they receive proper care and management during their 
later growing period they will not develop properly, and many of 
them will be lost by sickness or disease. 


ESSENTIALS TO PROPER GROWTH. 


The chief essentials to proper growth are good coops or houses, 
tleanliness, proper feed and water, shade, and free range. 


COOPS AND HOUSES. 


Growing chicks should be provided with large, roomy coops or 
houses which will give them a comfortable place to stay at night 
and during stormy weather. No particular kind of house is neces- 
sary, but it should be so built that it will provide the chicks with 
lots of light, pure air, and sunshine, and protect them from damp- 
ness and storms of all kinds. It also should be arranged so that it 
can be cleaned easily and frequently, which is very important. 

If brood coops are used, do not let too many chicks go into one 
coop at night, as crowding will cause them to become overheated, 
resulting in improper growth and sometimes in dead chicks. As the 
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season advances and the chicks become larger, some should be 
moved and placed in other coops to prevent crowding. When p 
sible it is best to provide larger quarters. | 

A good house can be built from dry-goods or piano boxes at 
small cost.. The houses shown in figure 1 were built from two pian 
boxes and covered with tar paper to keep out the rain, making very 
satisfactory quarters. In a house of this sort the same care should 
be taken as in brood coops, that is, not to crowd the chicks. ‘a 


CLEANLINESS. 


Every coop and poultry house used for growing chicks should b 
kept clean at all times. Sickness or disease usually starts in unclea 


Ig. 1.—Rear view of two houses, each made from two piano boxes, for growing chicks. 
The entrance door is in front. Note the ventilating window, which is protected Db; 
the raised wooden shutter. 


quarters, and in such quarters lice and mites are always more plenti 
ful. The coops and-houses should be cleaned and sprayed once a 
week, and clean shavings, chaff, or sand put on the floor. Examine ; 
the chicks and houses often for lice and mites, and if found the 
should be got rid of at once by following the directions in Farme 
Bulletin 1110, “ Lice, Mites, and Cleanliness.” i. 


FEEDS AND WATER. 


A variety of feeds, with fresh, clean water, is necessary if chicks 
are to grow properly. The ‘Hee feeds mbt necessary for rapid 
growth are grain feed, green feed, and dry mash. d 

Grain feed—In aon to the: green feed and dry mash, whic 
should be provided regularly, a grain mixture should be fed night . 
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1d morning, giving as large a quantity as the chicks will eat clean, 
it no more. A good grain mixture for growing chicks consists of 
parts cracked corn, 2 parts wheat, and 2 parts hulled oats. When 
railable, kafir corn or rolled or hulled barley may be substituted for 
illed oats. In localities where hulled oats, kafir corn, or rolled bar- 
y can not be obtained or is too high in price, a mixture of cracked 
rn and wheat only may be fed until the chicks are old enough to 
4 whole oats, when 2 parts oats may be added to the corn and wheat 
ixture. 
Green feed.—A reasonable supply of fresh green feed is almost as 
scessary as grain for growing chicks if they are to develop properly. 
? allowed liberty they will obtain much of it for themselves, but if 
spt in confinement or in quarters where green feed is not abundant, 
should be supplied to them regularly. Lawn grass, beet tops, 
ibbage, and lettuce make excellent green feeds. 


Mc. 2—A “ help-yourself ’? hopper for feeding dry mash outdoors. The hinged sloping 
cover permits filling the hopper, protects the contents, and shelters the chicks, 


‘When chicks are confined to brood coops with runs these should be 
laced on ground where the grass is green and tender, and as fast 
3 it is eaten off the coop and run should be moved to a place where 
ie grass is plentiful. 

| Dry mash.—In addition to grain and green feeds, dry mash should 
»kept before growing chicks at all times after they are three or four 
reeks old. It is best to feed it in a hopper inside the building or 
shere it will not be exposed to rain or wet. Ifa large number of 
hicks are raised the mash may be fed in an outdoor hopper (figure 2). 
| The following mixture makes a good dry mash: Two pounds corn 
teal, 2 pounds middlings, 1 pound oatmeal, 2 pounds wheat bran, 
‘pound beef scrap, and one-fourth pound charcoal. When a larger 
uantity is desired it should be mixed in the same proportion. 

| Grit and oyster shell should be provided also, so that the chicks 
aay help themselves whenever they wish. 

Sour milk.—Nothing is better for growing chicks than a liberal 
upply of sour milk. If it can be obtained, it should be kept always 


| 


| 


| 


_— ae 


6 Farmers’ Bulletin 1111. 


before them in an open dish or pan where they can eat and drin cit 
freely. When sour milk is fed, the amount of beef scrap in the@ ) 
mash may be reduced one- half. 

Water.—Plenty of fresh, clean water is absolutely necessary fon 4 
growing chicks. In hot weather it should be given twice daily ani 
put into fountains or dishes and placed in the shade so as to keey 
as cool as possible. Clean the water dish ie each day befor 
filling. : 

RANGE AND SHADE. 

An abundance of free range with plenty of shade is necessary i: 
chicks are to grow rapidly and develop into vigorous fowls. Grow: 
ing chicks that have free range obtain quantities of green feed, bugs 
worms, and other things, there‘ requiring less grain, and they are 
also is liable to sickness or disease. Give your chicks free ra 


whenever possible. 


KEEP STANDARDBRED 
POULTRY. 


Standardbred poultry is more uniform in size, type, and 
color. 


Standardbred poultry is more attractive in appearance 
and appeals more strongly to purchasers of stock and eggs. 


Standardbred poultry .offers a greater combination of 
practical and utility qualities suitable to the needs of the 
farmer and poultry keeper. 


Standardbred products are more uniform in quality, are 
in greater demand, and bring better prices. 


Standardbred poultry means greater success and better 
profits. 
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For copies of these bulletins or further information on poultry raising, 
write to your poultry-club leader, or to the Animal Husbandry Division, Bureau 
of Animal Industry, — * 


UNITED STATES DEPARTMENT OF AGRICULTURE, 
WASHINGTON, D. ¢C. 
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HIS BULLETIN has been written briefly | 
and in simple terms for the beginner, | | 
and especially for members of the Boys’ and 
Girls’ Poultry Clubs. © - 3 


Contribution from the Bureau of Animal Industry 
JOHN R. MOHLER, Chief 


Washington, D. C. August, 1920 
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PROPER CULLING INSURES PROFIT. 


TE VERY boy or girl who keeps poultry naturally desires to make as 
EL. $s much profit as possible. To do so it is important that every hen 
kept should be a good layer and that all cockerels except those for 
breeding purposes (as well as pullets that lack vigor and vitality) 
should either be eaten or canned for home use or be sold as soon as 
they are large enough. Selecting or “ weeding out” the hens that are 
poor layers from those that are good layers and picking out for mar- 
ket the cockerels of the flock that are the least likely to develop into 
good breeders is commonly spoken of as “ culling,” or culling for eggs 
and market. If you are to succeed and make money from your 
poultry it is necessary that you learn to cull your flock accurately 
so as to keep only such birds as will pay a profit on the feed they eat. 


WHEN TO CULL. 


_ The best time to cull the hens is during August and September, 
(usually from August 15 to September 15), for at that season it is 
easier to tell which ones have been good layers and which have been 
poor layers. At that time of the year hens which show signs of 
laying or are laying and have not molted are usually the ones that 
have been the better layers during the entire season, and the hen 
that lays best during her first year will usually lay best during the 
‘second and third years. She is, therefore, the one that should be 
‘kept. It is not often advisable, however, to keep hens of the heavier 
‘breeds, such as Plymouth Rocks, Rhode Island Reds, and Brahmas, 
beyond their second year, or of the smaller breeds, such as Leghorns, 
and Anconas, beyond their third year, as they seldom prove profitable. 
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In addition to culling the entire flock in August and Septembe 
you should always be on the watch for hens that are sick or vei 
thin in flesh, or that show signs of weakness or poor vitality. Whe 
discovered, cull them out at once. 


HOW TO TELL THE GOOD AND POOR LAYERS. 


There are a number of indications or characteristics that help 1 
distinguish a good laying hen from a poor layer. However, they mz 
not all be decisively apparent and all may not agree in the san 
fowl. Therefore it is necessary to take into consideration all the di 
ferent indications and to depend upon the agreement of a majorit 


Fic. 1.—(Left) Hen that has not molted in August and September and is still layi 
which indicates that she is a good producer. (Right) Hen that is molting in Augv 
and September and has stopped laying, which indicates that she is a poor producer. 


of them rather than on only one or two if you are to determine acc 
rately the good and the poor layers. The following are the princip 
tests or characteristics, and each one should be considered carefull 
Molt.—The manner in which the average hen molts, or, as it 
sometimes expressed, “sheds her feathers,” is almost a self-applic 
test. It is one of the signs or characteristics that are most noticeab 
and is a reasonably safe guide to follow, as most hens stop laying « 
nearly so during the time they are molting. The better produce 
continue to lay late in the fall and therefore do not molt until lat 
The late molters also molt rapidly as a rule (see fig. 1), while tl 
early molters, which are usually the poor layers, molt slowly. Hei 
that have not molted by August or September will show dirty, wor 
or broken plumage, while those that have molted early show fres 
clean plumage or growing feathers at this time. It is usually a: 
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able to keep the hens that molt late, particularly if the other 
ts indicate that they are good producers, as they are almost always 
» best layers and best breeders, and to discard the early molters, 
Lich are almost always the poor layers. 

Shanks and beaks.—The shanks or legs of hens that are naturally 
How in color in such breeds as Plymouth Rocks, Rhode Island 
sds, Wyandottes, and Leghorns are pale and faded in August and 
ptember if they have been laying heavily. Some will look more 
ded than others, but all will show a decided loss of color if the hens 
ye been extra good producers. If the shanks are still yellow in 
lor the hen is almost sure to be a poor layer. Occasionally, how- 


Fi 2.—(Left) Hen showing large, moist vent and wide spread between pelvic bones 
and between pelvic bones and end of keel, which indicates that the hen is laying. 
(Right) Hen showing small, puckered vent and narrow spread between pelvic bones 
‘and between pelvic bones and keel, which indicates that the hen is not laying. The 
dark spots on each side of the vent in the illustration are used to show the ends of the 
pelvic bones and the spot, higher up the end of the keel. 


yer, a poor layer, as well as a sick hen or one in poor condition, will 


@ found with a pale or white shank. 
|The same rule or principle applies to breeds having yellow beaks, 
Ithough the color fades more quickly from the beak than from the 
aank. The lower part of the beak bleaches faster than the upper 
art, but may be used as the guide where the upper half is colored 
D0 much with black or horn color, as is often found in Rhode Island 
reds, 7 

| Vent.—In yellow-skinned breeds the yellow color of the skin close 
round the vent is lost very soon after the hen begins to lay and 
eturns again soon after she stops laying. A white or pink vent 
\sually means that the hen is laying, while a yellow vent means that 
he is not laying. The vent of a hen that is laying heavily is also 
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large, expanded, and moist (see fig. 2), while that of a hen not lay 
ing is small, puckered, and dry. 4 

Comb aid wattles.—When a hen is laying or nearly ready to la 
her comb and wattles are plump, full of blab somewhat waxy | 
feeling, and bright red in color. When she is not laying, the com 
is shrunken, pale or dull in color, comparatively hard, and covers 
with whitish scales. A dark or bluish color usually indicates sic 
ness. | 

Pelvic bones.—The pelvic bones are the two bones, somewh; 
pointed (see fig. 2), which can be felt on each side of the ven 
When a hen is laying, these bones are rather thin, flexible, and spree 


Tic. 3.—Hen showing a spread of three Fic. 4.—Hen showing a spread of more 
fingers between the pelvic bones, indi- than 4 fingers between the pelvic bones, 
cating that she is in laying condition. and’ the rear end of the keel, indi- 

cating that she is a good producer. 


well apart. When she is not laying they are closer together, fe 
thicker, and are less flexible. A hen which shows thick or stiff pelv! 
bones, even when laying, is more likely to be a poor producer. T] 
Stand or distance apart of these pelvic bones varies slightly | 
different breeds, but it is a valuable indication or guide in telling tl 
layer from the arene When a hen is laying, a boy or girl shoul 
be able to place three fingers of the hand (14 inches or more) b 
tween these bones (see fig. 3), but if she is not laying, the spree. 
would probably measure es than 14 inches or less than the finger 
The difference in size of boys’ and. girls’ fingers must always | 
taken into consideration. 
Size of abdomen.—A hen that is laying well usually eats well, ar 
therefore her intestines are fuller, more expanded, and require mo) 
room than when she is not laying and not eating so much. Whe 
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ing, the egg-producing organs are also of greater size and require 
ye room. To provide this extra room the distance from the pelvic 
yes to the rear end of the keel, commonly called the “ breastbone,” 
reases (see fig. 2), as well as the size of the abdomen, whichis 
lower rear part of the body shown in figure 3. This distance 
m the keel bone to the pelvic bones also varies according to the 
‘ed or size of the bird, but a hen of the smaller breeds, such as the 
shorn; that is laying well should have sufficient room between the 
‘L and the pelvic bones to place 4 or more fingers (23 inches or 
re), and in the larger breeds the full width of the hand (3 inches 


i. 5.—The same hens as in figure 2. (Left) Hen showing full, flexible, expanded 
‘bdomen, indicating that the hen is laying. (Right) Hen showing hard, contracted, 
rv drawn-up abdomen, indicating that the hen is not laying. 


more) of the average boy or girl. (See fig. 4.) A smaller distance 
spread between these bones would indicate that the hen is not 
ring. 

Flexibility of abdomen.—When a hen is laying, the abdomen (see 
'. 5) is flexible or soft, owing to a smaller amount of fat which is 
‘tried at this time. When she is not laying, the abdomen is con- 
tcted or drawn up and is harder and less pliable. 


A GUIDE IN CULLING. 


To cull out the nonlaying hens from the flock and make sure that 
lis done correctly requires considerable care in applying the dif- 
‘rent tests. For that reason boys and girls are urged to study very 
(refully the instructions given in this circular so as to become 
smuiliar with them all, if the work is to be done thoroughly and well. 
brief, the hens to cull and the hens to keep are described in the 
lo following paragraphs, but in every instance several of the dif- 
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ferent tests or characteristics should agree, and a hen should not 
selected or discarded by any one characteristic alone. 

The hens to cull.—Cull all hens that are sick, weak, inactive, 
ing in vigor, poor eaters, with shrunken, hard, dull or whitish-co 
comb; with thick, stiff pelvic bones that are close together; sn 
spread or distance between rear end of keel and pelvic bones; 
firm, or hard abdomen; and those that have molted or beg 
molt; in August or Bap teiber. In breeds having yellow legs ane ski 
the discarded hens should also show yellow or modiunyyellanl e 
and yellow beaks and vents. 

The hens to keep—Keep the hens that are healthy, vigore 
active, good eaters, with plump, bright-red combs; large, 
vents ; thin, pliable Ae ic bones spread well apart; a wide spread b 
os pole bones and rear end of keel; large, soft, pliable abdomer 
and neither molted nor molting in Agius or Senaene. In bree 
with yellow legs and skin the hens kept should also show pale | 
white legs and pale or white beaks and vents. é 


ae 
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MARKETING SUGGESTIONS. i 


Hens and cocks.—As soon as the culling is finished, which shoul 
be during August and September, all hens culled out or discarded : 
poor producers or nonproducers should be marketed at once. No he 
regardless of age or breed, should be kept after you have found o 
that she will not pay a profit. Cock birds not wanted as breede' 
should be marketed immediately after the hatching season is ove 

Cockerels.—All cockerels raised each season except those select 
to keep for breeders should be eaten, canned, or marketed just : 
soon as they are large enough. If the aie are hatched earl 
the cockerels should reach broiler size in June or July, when the 
is a good demand and prices are high. Cockerels saved for breede 
Should be vigorous, strong, active, and alert, and those that ha 
grown most rapidly and are the best developed. If a bird does n 
possess these qualities he will not make a good breeder. 

Pullets.—Pullets that are weak, undersized, and poorly developi 
should also be eaten, canned, or marketed, as they will not mal 
profitable producers; but no: ‘thee well- deverene pullets shou 
ever be disposed of in this way, for it is these pullets when kept fi 
layers and breeders that will net the greatest profit. | 
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pus BULLETIN has been written briefly and 
in simple style for the beginner, and especially 


for members of the Boys’ and Girls’ Poultry Clubs. 


For additional and more complete information the 


reader should ask for Farmers’ Bulletin 574, “Poultry | 


House Construction,” which may be obtained in 


many cases from local club agents or will be sent 
free of charge on application to the United States 
Department of Agriculture, Washington, D. C. 


Contribution from the Bureau of Animal Industry 
JOHN R. MOHLER, Chief 
Washington, D.C. August, 1920 
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ALFRED R. LEE, 


Poultryman, Animal Husbandry Division. 
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ee HOUSES or other buildings where fowls are kept 
{ should be dry, well ventilated, free from drafts, with plenty 
f sunshine and room enough to allow the birds to move about with 
teedom and comfort. These are necessary factors, in fact much 
jore important than the kind or style of building used, if the fowls 
re to be kept healthy, vigorous, and productive. Poultry houses 


re built in a variety of shapes and sizes, and often old buildings are 


| Fic. 1.—House for small flock. It will accommodate any number of fowls up to 25. 


built over or remodeled into poultry houses, all giving about the 
same results, which indicates that no fixed type of building can 
be recommended as superior to all others if proper ventilation, light, 
and other essentials here referred to are provided. 

) 186717°—20 3 
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LOCATION. | 


If new houses are to be built they should be located if possible o: 
high or sloping ground and always on dry and well-drained soil 
Wet or damp ground means a damp house and a damp house not onl: 
means a cold one but invites sickness and diseases. Never build 
house in a hollow, as water and cold air settle in low places an 
should be avoided. Have the house face the south, as it gives mor 
sunlight and for a longer part of the day, especially in winter, whe 
sunlight is necessary for the comfort of the birds. It also makes th 
house warmer, drier, and more cheerful and adds to the productive 
ness of the flock. 

FLOOR SPACE. 


The poultry house should be convenient, substantial, and inexpen 
sive. Its size or dimensions depend largely upon where you liv 
and the number of fowls you wish to keep. On a farm or where th 
birds can be out of doors nearly every day in the year, about 2: 
. Square feet of floor space per bird in flocks of 20 is efough, but it 
a village or city or in a climate where there is a good deal of snow 
making it necessary to confine the birds closely, 4 or 5 square fee 
per bird should be allowed. 


HOUSE FOR SMALL FLOCK. 


The house shown in figure 1 is a very satisfactory one for th 
average boy or girl who wishes to keep only a small flock, as it may 
be used for-breeding birds or for hens kept only for ege production 
It is 10 feet long, 7 feet wide, 6 feet 2 inches high in front and 4 fee! 
high in back, and will accommodate any number of birds up to 25 
The following lumber was used in its construction: aes j 


= 


| “Feet 

Description of material. b.m 

2 pieces 4 by 6,.12-feet long, for sills... ...23, 3 Seas re ; 
3 pieces 2 by 4, 14 feet long, for joists................ epee —— 
3 pieces 2: by 4; 16 feet long, for rafters. °.. 20... a 2 
13 pieces 2 by 4, 12 feet: long, for studs and braces... 2 =" ae 104 
340 square feet $-inch matched flooring for floors and sides. ..... eee Se ee ie 34( 
100 square feet 1-inch sheathing for the roof..........:....... tte 


| 

Common boards -1 inch thick may be used instead of matched 
flooring for inclosing the house, but in that case battens should. be 
placed over the cracks. Boards as wide as possible should be used, 
as the wider the boards the smaller the number of battens required, 
The use of battens is somewhat cheaper and just as satisfactory, 
although the house is not quite so. attractive. | 


Also 1 roll of roofing paper, 2 windows, wire for windows, hinges, and nails. 


1 NoTE.—In some parts of the South ‘‘stick-tight fleas’”’ are very troublesome. These fleas breed rapidly | 
in the dry sand or dirt, but will not live or breed in damp places. Therefore, where dirt floors are used the | 
poultry houses aré often built in rather low damp places (not wet) in preference to a high, sandy, dry” 
location. a | 
& | 
| 
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Poultry Houses. 5 


In a climate where the winters are not exceptionally cold it is 
referable to cut one large opening in the front of the house instead 
' 2 windows and the opening between them, as shown in figure 1, 
ad to cover it with wire netting instead of putting in sash and glass. 
Then this is to be done, cut the opening lengthwise of the build- 
i 7 feet long, 24 feet wide, and 6 inches from the roof. Such an 
ening provides an abundance of ventilation, fresh air, and sun- 
\ine, which are very necessary. If it is too cold, a burlap curtain 
iay be made to put down over the opening at night and on ex- 
‘emely cold days. A hen will stand a good deal of cold air, how- 
yer, provided the air is dry, and plenty of ventilation helps to 
eep the air dry in the house. 

The house shown in figure 1 was built on runners so it could be 
roved to fresh ground occasionally, but if desired it may be put 
n a permanent foundation, and the runners left off. 


HOUSE FOR 50 TO 75 HENS. 


The boy or girl who wishes to keep a larger number of hens must 
ecessarily provide a larger house. If kept principally for egg pro- 
uction, from 50 to 75 hens may run together with good results, and 


| 


Ic. 2.—A goodinterior arrangement for a poultry house, showing roosts and dropping boards with nests 
| beneath and a wire coop at the end for confining broody hens. Note ventilators in back of house and 
| the abundance of sunlight, which insures a dry house and healthy fowls. 


or this number a house of the same type as figure 1, put 16 feet 
‘ong, 12 feet. wide, 8 feet high in front and 5 feet high in back, is 


ecommended. Such a house gives 192 square feet of floor space 
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and will accommodate from 50 to 60 hens of the larger breed 
as Rhode Island Reds or Plymouth Rocks, and from 60 to 75 
smaller breeds, such as Leghorns, Anconas, and Hamburgs, de 
ing upon how much the birds can be out of doors. 

Breeding pens.—The club member who wishes to separate his 
into small breeding pens can divide his house into two or mor 
pens by constructing wire partitions. The interior arran 
of a good-sized pen with dropping boards, roosts, and nests is 
in figure 2. 


REMODELING POULTRY HOUSES. 


Many farms have old-style closed-up poultry houses with 
light and ventilation, also old sheds and other buildings of li 
for other purposes, that can be remodeled or built over with litt 
difficulty into satisfactory poultry houses. If poultry-club membe: 
are offered such an opportunity they should take advantage of j 
for a building of that kind usually can be made over for less than o1 
half the cost of constructing a new one and if the work is well 
should give just as good results. Furthermore, the wo 
formed in remodeling the building serves as a good poultry: 
demonstration in poultry-house construction. The upper left 
picture of figure 3 shows an old-style house, lacking in both ligh 
ventilation, and thus unfit for keeping fowls. The upper pictt 
the right shows an old shed as it appeared before it was bui 
over into a poultry house. The two middle pictures show differe: 
views of the same shed remodeled or built over into a modern hous 
The lower left-hand picture shows the interior of the house, and tl 
lower right-hand picture shows the completed house after a coat: 
whitewash had been applied. cs 9 a 


34 


FLOORS. 


Poultry houses may be built with or without floors. In either ca: 
they should be dry, as damp floors make damp litter, and dampne 
is fatal to both fowls and chicks. 2 

If the house is on dry sandy soil, a dirt floor is usually quite sati 
factory, but as a rule it is more damp than board or cement floor 
Dirt floors should be scraped down to the clean soil and fresh oray E 
‘or sand put in once a year to keep them sanitary. If board floors ai 
used they should be both tight and smooth so as to make them di 
and easy to clean. If, possible they should be 8 or 10 inches from tl 
ground to allow a circulation of air and to prevent rats from harborir 
under them. : eo 

Cement floors.—Coment floors, especially for large houses, are qui 
_ satisfactory, as they keep rats out and also last much longer the — 

board floors. They are also sanitary and easy to clean. A come! 
_ 


Poultry Houses. i 


or should always be kept well covered with litter; otherwise it is 
id and uncomfortable for the birds. 


: : INTERIOR ARRANGEMENT. 


The interior of each poultry house should be simple, convenient, 
deasy to clean. About the same arrangement can apply to any 


‘L-style henhouse. No light; no ventilation; poor Old shed. Excellent material] for poultry house. 
results. 


| s. 
(-an-front henhouse. Shed boarded up in front; Side view of house constructed from old shed. 
poultry-netting windows. 


terior ofsame house. Good sunlight conditions. | Model henhouse constructed from shed at little 
1, Movable roosts; 2, dropping board; 3, nests. cost. Note effect ofa coat of whitewash. 
Fic. 3.—How old Bullkiines may be converted into good poultry houses. 
ouse, the only difference being that the larger the number of fowls 
opt the more nests and roosting room required. 
 Roosts.—Always place the roosts in the back of the house away 
‘om the windows or openings to avoid cold. To catch the wsduine 
uid a platform or dropping boards (see fig. 2) about 2 feet or 
feet 6 inches from the floor (never more than 2 feet 6 inches) and 
‘ave the roosts about 8 inches above the dropping boards and 15 
aches apart, 


, 
: 
: 
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From 8 to 10 inches of roosting space should be allowed for 
hen. The roosts should be built as shown in the picture (fi 
- and hinged to the back wall, so that they may be raised and 
roosts and dropping boards cleaned and sprayed thoroughly. 
roosts should be of the same height. Never build one above the oth 
as every hen will try to get on the highest roost and will fight 
try to crowd the others off. 

Figure 2 also shows at the end of the roosts a small coop inclose 
with wire and having aslat bottom for confining broody hens. § 
a coop may or may not be included with the other fixtures, as th 
club member may wish. If built it should be 3 or 4 inches above th 
platform, as shown in the picture, because it is easier to keep clea 
and also allows air to circulate underneath and through the slat; 
which is important in breaking up sitting hens. If this brood coo 
is not built, a small slatted coop or crate suspended from the ceilin 
by a wire or rope, allowing it to swing, makes a good place to brea 
up broody hens. 

Nests.—There should be a nest for every 4 hens. Nests should t 
at least 15 inches square, and may be built singly or in rows an 
fastened to the side of the building or placed under the droppin 
boards, as shown in figure 2. If possible, however, nests should b 
somewhat secluded or darkened, as the hens seek such nests mot 
readily and are also less liable to acquire the habit of eating thei 
eggs. The entrances to the nests in the picture are from the bacl 
the door in front being for convenience in gathering the eggs. _ 

Litter.—The floor of every poultry house, whether of dirt, board: 
or cement, should be kept covered with a Hitter from 3 to 6 inochi dee 
at all times. Oat, wheat, or rye straw makes the best litter, but if j 
can not be obmned sawdust, chaff, dry leaves, or pine needles ma 
be used. As soon as the fer becomes damp or badly soiled it ae 
be taken out and fresh, dry litter put in its place. 
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HIS BULLETIN has been written briefly and 
in simple terms for the beginner, and espe- 
cially for members of the Boys’ and Girls’ Poultry 
Clubs. For additional and more complete infor- 
mation on the subject the reader should ask for 
Farmers’ Bulletin 957, “‘Important Poultry Dis- 
eases.” This may be obtained in many cases 
from club leaders or will be supplied free of charge 
on application to the United States Department — 
of Agriculture, Washington, D. C. | 


Contribution from the Bureau of Animal Industry 
JOHN R. MOHLER, Chief 
Washington, D. C. Issued August, 1920 
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| See is one of the handicaps to successful poultry keeping 
: and should be guarded against at all times. Unless kept in a 
salthy condition, chicks will not grow properly, and mature fowls 
ill lose their vigor and vitality and become unproductive and 
aprofitable. 

‘It is far better to prevent disease by proper care and attention than 
» attempt to cure a bird after itis sick. Therefore it is important to 
atch the flock closely at all times for any signs of disease, so in case 
aoutbreak occurs it may be checked at once. Prevention is always 
otter than cure, and all boys and girls who wish to succeed in poultry- 
ub work should try to give their birds such good care and keep their 
ouses so well cleaned and disinfected that both fowls and chicks 
ill keep hardy and vigorous and allow no opportunity for sickness 
) creep in. 

‘Some diseases may be treated successfully, while others of a more 
»rious nature usually are fatal. However, if only one or two birds 
fa flock become sick it is usually advisable to kill them immediately 
amless they are choice specimens) and burn or bury the carcasses. 
f the birds are kept and an attempt is made to doctor or cure them 
he disease may prove contagious and spread throughout the entire 
‘cock. 

~The more common poultry diseases and those which poultry-club 
aembers are likely to find most troublesome are gapes (in young 
hicks), roup, chicken pox, and scaly leg. 


GAPES. 


| The disease known as gapes, which is quickly noticed because of the 
neezing and gaping of the chick, affects only young chicks and young 
urkeys, and usually develops during the first few weeks of their lives. 


tal 
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It is caused by a little worm which attaches itself to the inside of th 
windpipe, where after a few days it will increase in numbers to suc 
an extent as to obstruct or stop up the windpipe, making it difficul 
for the chick to breath, and unless the worms are removed at onc 
it will soon strangle, choke, and die. The female worm produce 
large quantities of eggs while in the windpipe, and these are throw. 
out by the chick in sneezing, or are swallowed, pass through the intes 
tines, and are scattered with the droppings. ‘Ate afew days youn; 
worms hatch from these eggs and live in the earth for a long time. | 
picked up and swallowed by young chicks they quickly find thei 
way to the windpipe, develop, and cause the disease to appeai 
This explains how infection is carried over from one year to another 
and why ground used year after year becomes so infested or fille 
with these little worms that chicks can not be raised upon it. 
Treatment.—Take a long hair from a horse’s tail and twist th 
two ends together so as to form a loop. Hold the chick’s hea 
firmly with one hand, with the neck out straight, forcing the beal 
open with the fingers. When the glottis, which is the little openin 
at the root of the tongue, is open for breathing, insert the loop en 
of the hair, pressing it down the chick’s windpipe about 1 ineh 
Give it two or three turns and then withdraw it. This will usuall 
bring out several of the worms. Make sure that the hair is rw 
down the windpipe and not down the chick’s gullet. Each tim 
the hair may be inserted a little deeper until it reaches nearly th 
full length of the neck, extreme care being taken not to choke 0 
injure the chick. All worms taken out should be shaken off th 
hair and scalded or burned. 
Prevention.—The best preventive for gapes is to keep the hig 
on fresh, clean soil at all times. If they become affected with th 
disease, remove them at once to fresh ground where there is plent; 
of green grass. Ground occupied by chicks affected with gape 
should be covered with a thick coating of lime and then spaded w 
thoroughly or plowed to destroy any worms that may possibly exist 
Chicks should not be raised on the same ground again for at leas 


two seasons. 
ROUP. | 


Roup is a disease which affects the eyes, nose, and throat. Th 
first signs are watery eyes, swollen eyelids, loss of appetite, and ‘ 
thin, watery discharge from the nostrils; after a few days the dis 
charge becomes thick and interferes with the bird’s breathing. B 
severe cases the side of the bird’s head is hot and badly swollen am 
the eyelids stuck together with a yellowish, cheesy substance. 

Roup frequently develops from a hard cold, but more often i 
brought into the flock by other birds that have had the diseas 
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- have been exposed to it. It is very contagious. The saliva or 
scharge from the mouth and nostrils carries the germs, and if the 
ck birds are allowed to remain or eat or drink with the others 
1e disease will spread very quickly throughout the flock. Birds 
rat are out of condition or lacking in vitality are usually the first 
aes to become affected and the last ones to recover, and sometimes 
wry and spread the disease for several months after they appear 
» be cured. 3 

Treatment.—The sick birds should be removed at once from the 
ock and put into warm, dry quarters where there is plenty of fresh 
ir but no drafts. Take some warm water, add a little salt (about 
ne teaspoonful to a quart of water), and carefully wash the eyes 
nd mouth, using a soft cloth or a piece of absorbent cotton. It is 
Iso well to rub or massage about the nostrils and under the eyes to 
yosen any of the watery discharge or secretion that may have ac- 


‘Ie. 1.—(Left) Hen showing first stages ofroup. The eye is swollen and watery and the eyelids closed. 
(Right) Hen showing advanced stages of roup. Eyes and head swollen, eyelids closed, and the bird 


weak and droopy from loss of appetite. 


j 


sumulated there. After cleansing take two heaping teaspoonfuls 
‘one-half ounce) of boric acid, or a small half-teaspoonful (1 dram) 
f permanganate of potash, which can be purchased at almost any 
rug store, dissolve in 1 pint of water, and wash the eyes and mouth 
‘thoroughly; or dip the bird’s head into a bowl of the solution, re- 
oeating the treatment two or three times daily. A tablespoonful 
of peroxid of hydrogen mixed with 2 tablespoonfuls of water and 
injected into the bird’s nostrils (see illustration on front cover) with 
a small oil can or medicine dropper is very beneficial. After the 
bird has been treated in this manner grease the head with cam- 
phorated oil or carbolated vaseline. It is also advisable to put a 
small quantity of permanganate of potash into the drinking water, 
as it helps to prevent the. disease from spreading. In very severe 
cases it is best to kill the bird at once, as seldom, if ever, can it be 


fully and permanently cured. 


| 
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Prevention.—Keep the house clean, well ventilate and disinfected, d. 
Be sure that the birds are not oxpoeee to drafts so as to catch cold. 
Fowls or chicks purchased from other breeders should be put into a 
separate house. If this is not possible, watch each specimen closely 
for two or three weeks for any sign of the disease, so that if it appears 
the bird may be removed before the others are affected. : 


et, 


CHICKEN POX. 


= 


Chicken pox (sometimes called sorehead) is another ver Vv contagious 
disease. It makes its appearance in the form of irregular whitish 
patches or festers which iater develop into brown spots or crusts 
(resembling a scab of a sore) on the comb, wattles, eyelids, and aroul 
the beak and nostrils. In severe cases phiese patches or sores increa 
in numbers to such extent that the birds have difficulty in oF 
their eyes and beaks, and if neglected many will die. 

Treatment. = Xonly a liberal quantity of carbolated vaseline t: 
the affected parts. This treatment after a short time will cause 
patches or crusts to soften and drop off, when the tissue or Se 
underneath should be painted with tincture of iodin or 5 per 
solution of carbolic acid. Five pounds of fine-powdered sulph 
mixed with each 100 pounds of dry mash is also beneficial in effectir 
acure. .As soon as the disease makes its appearance spray the hous 
and coops thoroughly with some good disinfectant (preferably some 
wood preservative or coal-tar preparation), and scald the drinking 
fountains and feed dishes thoroughly with boiling water. Re 
every two or three days until after all the birds have fully recove 

Prevention.—Keep all roosting quarters clean, dry, and well disin- 
fected. During the summer, whet the disease is most common, mix 
3 pounds of powdered sulphur with each 100 pounds of dry magi 
allowing the birds to eat all they want. Chicken pox usually attacks 
late-hatched chicks more often and more severely than early hatched 
ones, which makes it advisable to hatch as early in the season as 
possible. - 4 


SCALY LEG. 


Scaly leg is easily recognized by the enlarged, roughened appearance 
of the feet and legs. It is caused by a little mite which burrows 
beneath the scales and causes the formation of a yellowish, powdery 
substance which keeps raising up the scales until they present an 
unsightly appearance. In severe cases, if the birds are not cared 
for, the joints of the toes become inflamed and make the birds lame 
and sometimes unable to walk. The disease is contagious, although 
it spreads rather slowly. | 

Treatment.—Wash the bird’s legs well with soap and warm water 
and remove all loose scales. Rub well with a half-and-half mixture 
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kerosene and linseed oil (melted lard or vaseline may be used in 
ace of linseed oil), or fill a can with the mixture, and at night, after 
birds have gone to roost, dip each bird’s legs into it and allow them 
‘soak for a minute; then return the bird to the roost. Repeat 
e treatment every three or four days until the scales are removed. 
lof caraway used in the same manner is also very effective. 
Prevention.—Spray the roosts, dropping boards, and all near-by 
acks and crevices thoroughly and often so as to keep them free 
ym mites. Examine the bird’s shanks occasionally, and if any 
ms of scaly leg appear rub them well with oil, as directed above, 
‘prevent the disease from developing. 


IG. 2.—Legs of hen badly affected with scaly leg. Note the rough, loose appearance of the scales 
caused by the mites burrowing underneath. 


PREVENTION BETTER THAN CURE. 


_ Remember that it is much easier to keep birds healthy and well 
than to cure them after they are sick. Club members are therefore 
ged to guard against disease by giving their fowls and chicks proper 
sare at all times. Keep in mind the following: Lice, mites, filth, poor 
‘eed, dirty water, damp houses, drafts, and lack of care and attention 
oreed disease. Sunlight, fresh air, clean houses and runs, good feed, 
‘resh water, and good care and attention mean health, vigor, and 
profits. 

' For information regarding other poultry diseases write to United 
States Department of Agriculture, Washington, D. C., for Farmers’ 
Bulletin 957, ‘Poultry Diseases,” or ask your poultry-club leader to 
obtain a copy for you. 
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HIS BULLETIN has been written briefly 

and in simple terms for beginners, and 

especially for members of Boys’ and Girls’ 
Poultry Clubs. 3 


Poultry exhibitions are not only of educa- 
tional value but encourage the desire to excel 
in producing a high quality of stock. 


Contribution from the Bureau of Animal Industry 
JOHN R. MOHLER, Chief 
Washington, D.C. September, 1920 
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VALUE OF POULTRY EXHIBITIONS. 


a EXHIBITING of poultry by the members of boys’ and 
girls’ poultry clubs should be considered the final achievement 
* the year’s work, showing, as it would, what was accomplished 
ing that period by the club members. Poultry shows, whether 
ald as exclusive exhibits of poultry or in connection with a State, 
unty, or community fair, are not only of much interest to the 
ablic but likewise play an important part in the development of 
ie poultry industry. In order to win at a poultry show, fowls must 
mform to the standard requirements for the breed. Other things 
sing equal, such birds are desirable both as producers and as 
ceeders. 

Members of poultry clubs should therefore be eager to exhibit their 
owls whenever the occasion presents itself, to put forth every effort 
» demonstrate to the public what they have accomplished, and, 
kewise, to compete among themselves for prizes and awards. The 
onor and distinction of winning a prize are of greater value than 
te amount of money actually won.. There should exist a keen 
mse of rivalry and competition between club members to see who has 
roduced the best birds. 


SELECTING THE FOWLS. 


' The selection of the fowls to be shown should begin soon after the 
aicks are hatched, for unless the chicks are properly grown and 
ad that they may mature into typical representatives of their breed 
aey can not be considered as likely candidates for the exhibition. 
‘he first actual selection of the birds to be shown should be made 
y carefully observing the fowls as they appear in the yard or on 
o 
| 


| 


| 
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range. This should happen not less than a month, or better two 
months, before sending them to the show. While making such 
observations members of the poultry club should keep in mind the 
general characteristics of the breed of the birds that are to be 
exhibited. 

Every flock will include individual birds that are outstanding in 
their appearance, that possess the desirable type for the breed, as 
well as desirable color of plumage. These better-appearing birds 
should be caught and carefully examined in detail for undercolor. 
surface color, and for defects and desirable points described in the 
American Standard of Perfection.’ In choosing the candidates for 


Fic, 1.—A poultry-club exhibit. With the development of club work there is much 
competition which results in many entries of excellent fowls. 


the show it should be kept in mind that no fowl is perfect, and tha 
the selection is largely a matter of picking those with the’ leas 
defects and the most desirable characteristics. 

Birds that possess absolute disqualifications for the breed 0 
variety to which they belong should not under any circumstance 
be sent to the show, for fowls having these disqualifications will no 
even be considered for a place among the winners. In addition t 
the standard requirements as called for, consideration in makin 
the final decision should be given to the heatete vigor, and genera 
apace of the bird. 


‘The American Standard of Perfection is a book published by the American Poult 
Association, Fort Wayne, Ind. 


cd 
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i PREPARATION. 


Training and conditioning —Boys and girls should realize that the 
rd that has been properly trained and prepared will stand a better 
ance of winning a, prize than another bird equally good, but which 
wild or easily frightened, or whose plumage is soiled or dirty. 

The birds selected should be removed from the rest of the flock 
id each bird placed in an exhibition coop for at least a portion of 
ch day. Fowls so confined will become accustomed to the coop. 
andling them—that is, removing them from the coop each day— 
‘Il have the effect of making them tame. In handling the birds and 


FIG. oA club member examining the undercolor of a Rhode Island Red pullet. 


emoving and returning them to and from the coops, move quietly 
nd handle the birds gently so as not to frighten them. When 


' 


andling fowls, hold them as. shown in figure 2. Examine the 
‘lumage so that the fowl will become accustomed to such movements 
vhen being handled by the judge. Likewise, attempt to compose 
he bird by smoothing and stroking the wattles gently; this seems 
o have a soothing effect on the fowls, and when done frequently 
und properly they come to look for it when one approaches the coop. 
| Those that are to be exhibited should not be confined to the exhi- 
vition coops for too great a period, as long, continuous cooping may 


i 
| 
i 


vause them to get out of condition and therefore unfit for show. A 
187290°—20—_20 
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satisfactory plan is to confine the birds for a part of each aja 
every other day alternately up to a few days before sending then 
to the show, when they should be confined until ready to ship. , 

Washing the plumage.—A1l white varieties of fowls, such as the 
White Leghorns and White Plymouth Rocks, and cee having con. 
siderable white plumage, such as Colombe Plymouth Rocks an¢ 
Light Brahmas, and even the buff varieties, should be washed ir 
order to make ae best possible showing when exhibited. Dark 
colored fowls, such as Rhode Island Reds and Barred Plymout} 
Rocks, need oe be washed unless their plumage is considerably 
soiled. The head, feet, and shanks, however, of all varieties shoul 
be properly Aa as Be cibed ee The nei washing of bird; 


, 
Fic, 3.—This poultry-club member is closely examining the head parts of her Witte 1 
Leghorn male for defects. ) 


is not a difficult operation, and with a little practice boys and girls 
will soon become proficient in the work. Before attempting to wash 
the birds that are to be shown, select from the flock two or three 
fowls that are not going to be exhibited and wash them as described 
herein so as to gain confidence and practice before washing those 
that are to be shown. : 

The birds should be washed in a room or building where the tem-. 
perature is from 70° to 80° F. and ina place that is rien from drafts. 
The washing should be done in the morning so that the birds may 
have time enough to dry completely before night. | 


~.% 
Y . 
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Before washing the birds place the exhibition coops a short dis- 
ince from a stove or other source of heat so that the birds will dry 
f readily after being washed. Place clean shavings in the coop, 
ad cover the top, back, and sides of the coop with cloth or paper to 
revent a draft. The front of the coop should be left open. Get 
wree or, better, four tubs and arrange them on a bench or platform 
f convenient height. The water in the first tub is to be used for 
xe actual washing and cleaning; the second, third, and fourth tubs 
re used for rinsing or removing all the soap. Each tub should 
yntain water enough to cover the body of the bird when immersed, 
rin other words, it should be about two-thirds full. If possible to 
btain it, clean rain water should be used. Hard water will not pro- 
uce so satisfactory results as soft water. 


Fic. 4.—The feet and shanks should be examined for stubs or small feathers, which 
are disqualifications when found on breeds that should have clean, unfeathered 
shanks. 


_ Any pure white toilet soap may be used for washing. The water 
n the first two tubs should be heated to a temperature that will be 
‘omfortable to the hand, while the water in the third and fourth tubs 
aay be slightly cooler. Before beginning to wash the fowl, soap the 
vater in the first tub well, so that there will be plenty of suds floating 
m the surface; next, wash the face, comb, wattles, shanks, and feet 
vf the fowl by scrubbing these parts with a smal] nailbrush and 
olenty of soap and water. Before actually rubbing the feathers of 
he fowl be sure that the water has thoroughly penetrated all sec- 
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sponge helps considerably 1 in applying the lated and 
in cleaning the wing and tail feathers. Should 
the feathers, especially those of the tail and wings, 
be very dirty the nailbrush can be effectively 


used. If after the first washing the plumage seems still to be dirty 
it will be advisable to Penpos the feathers thoroughly a second 
time before transferring the fowl to the second tub. Remove as 
much of the soap as possible from the bird before immersing it 
in the second tub. The operator should realize the 
importance of com- pletely removing all the soap from 
the feathers in the second, third, and (when used) 
the fourth tubs. When even a trace of soap is left 
in the feathers it will cause them to appear streaked 


Fic. 6.—Rinse the birds thoroughly so as to remove all the soap after washing. 


and to be matted together when dry. In rinsing the feathers be sure. 
to see that the water penetrates all parts of the plumage. After four. 

or five fowls have been washed, change the water in all the tubs before. 
washing additional fowls. 


the surplus water from the fon then by blottine the surface of tite | 
feathers with a Turkish towel. Do not under any circumstances rub 


| 


+ 
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, feathers with the towel, for it may do considerable damage to 
» plumage. Next, place the bird in one of the coops previously 
ribed. Should the fowl appear cold and shiver when placed in 
scoop move it closer to the stove or other source of heat. Do not 
ve the coop close to the stove for any length of time, as it may 
ise the feathers to dry too thickly, in which case they are apt to 
rl instead of drying smooth and straight. Should the bird, on 
ning from the bath, appear to be too warm, move the coop farther 
ym the stove. The birds after being washed should be kept in this 
om at a temperature of about 70° F. for at least 12 hours before 
ing shipped. 

The final preparation.— When the fowl is thoroughly dry, examine 
3 shanks and feet closely to make sure that no dirt remains under 


Mg. 7.—This club member is giving her birds a final inspection before sending them 
to the show. 


> around the scales on the legs. Such particles of dirt as do remain 
‘ay easily be removed with a toothpick. It is well at this time also 
) moisten a small cloth with a little sweet oil or olive oil or vaseline 
ad rub it on the shanks, wattles, ear lobes, face, and comb. This 
‘ill help considerably to bring out the true color of these parts. Do 
ot apply too much oil or vaseline to the head or shanks, as it may 
pil the plumage. 


SHIPPING THE FOWLS. 


Under no circumstances should a bird be sent to an exhibit or 
how in a poorly constructed shipping coop. Many desirable and 
ikely fowls have been rendered unfit for show by shipping them in a 
oop that was either too small or poorly constructed. Coops for 


fe : 


10 Farmers’ Bulletin 1115. 


the purpose can either be purchased for a reasonable amount or b 
constructed by following the plans given in Farmers’ Bulletin 110 

When a slat-topped shipping coop is used, such as is shown i 
figure 3, Farmers’ Bulletin 1107, tack a piece of muslin on the insid 
of the top so as to keep out the dirt and, in winter, to keep out th 
cold. Do not use a cloth that is so heavy and thick that it will cu 
off the ventilation. : 

Place a small amount of clean hay, or preferably clean stray 
or shavings free from dust, in the bottom of the coop. A cup 0 
can for feed can be fastened securely in one of the corners of th 
coop about halfway between the top and the bottom. Feed is un 
necessary in the coop if the birds are shipped only a short distanc 
or if they are not to be in the coop for more than a day. When fee 
is provided such grain as whole corn or wheat is most satisfactory 
Water placed in the coop is likely to be spilled out and to soil th 
plumage. A satisfactory substitute can be obtained by tying ; 
mangel beet in one of the corners of the coop, that the fowls ma? 
pick it and secure moisture enough to satisfy their thrist. 

A tag or card plainly marked with the address to which the COO] 
is shipped, together with a return address, should be tacked o 
pasted on the outside where it can be plainly seen. | 

The coop should be closed securely so that it will not come opel 
while being handled in transit. Provision, however, should be mad 
for the coop to be opened readily on arrival at the showroom. Unde: 
no circumstances should a coop be so securely fastened that it wil 
have to be broken in order to remove the bird. When that is thi 
case the coop is often rendered unfit for returning the fowl. 


ATTENDING THE SHOW. 


Whenever possible, club members should make it a point to attenc 
poultry shows or fairs, especially when their birds are being ex 
hibited. Such a trip will not only be full of interest, but will like: 
wise enable members to see their own birds on display and also thos 
belonging to other members, which are competing with theirs fo 
a prize. Furthermore, such a trip will afford each member an op: 
portunity to compare his birds with those being shown by aduli 
poultrymen; and, again, members often become acquainted with suck 
poultrymen at these shows and get valuable information as to the 
breeding and mating of their birds. | 


FARMERS’ BULLETINS SPECIALLY USEFUL FOR MEMBERS OF 
BOYS’ AND GIRLS’ POULTRY CLUBS. 


1105. Care of Mature Fowls. 

1106. Incubation of Hens’ Eggs. 

1107. Brood Coops and Appliances. 
1108. Care of Baby Chicks. 

1109. Preserving Eggs. 

1110. Lice, Mites, and Cleanliness. 
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1112. Culling for Eggs and Market. 
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For copies of these bulletins or further information on 
poultry raising, write to your poultry-ciub leader, or to the 
Animal Husbandry Division, Bureau of Animal Industry, 


UNITED STATES DEPARTMENT OF AGRICULTURE, 
WASHINGTON, D. C. 


WASHINGTON : GOVERNMENT PRINTING OFFICE ; 1920 


aw . ie 
SN ee 4 ne ’ -— — 
SS a ee Resa? ne Sih weebals 
SSS Sa SSS A | QI OTE SP IERN *) 4) EOD SR NH feo) fe 5 Se lh 
2 eee = Say @ 14 CL PAN) Wea e yl r j } Se De 
asa —— | f ras | e ' ead mo yy. ! il L=. ) ’ p Aa / -_—-—- - —= 


HIS BULLETIN has been written briefly 
and in simple terms for the beginner, and 
especially for members of the Boys’ and Girls’ 
Poultry Clubs. It gives information that should 
lead to the production of an ample supply of 


good eggs for hatching. 


Contribution from the Bureau of Animal Industry 
JOHN R. MOHLER, Chief 
Washington, D. C. August, 1920 
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KEEP STANDARDBRED STOCK. 


| NE of the essentials for success in poultry-club work is good 
| stock. This means standardbred stock;! for this stock has 
sen bred and developed for specific purposes and therefore best 
‘eets the needs of the boy or girl. A flock of standardbred fowls 
dssesses a uniformity of appearance which the mongrel flock never 
as, and will arouse the club member's pride and lead to better care. 
Moreover, standardbred fowls produce eggs and table carcasses 
‘hich are much more nearly uniform in size, shape, and color, and 
‘hich therefore bring better prices. It costs no more to feed and 
(re for standardbred fowls than for mongrels, and there is often an 
Ided income possible from them, which may amount to a hand- 
ime profit from the sale of breeding stock or eggs for hatching. 


HEALTH AND VIGOR. 
‘Only by continuous selection for health and vigor is it possible to 
uild up a flock which will produce fertile eggs, strong chicks capable 
’ making quick growth, and pullets with sufficient. stamina to 
ithstand the strain of heavy egg production. The appearance of 
bird is not always a sure indication of its vigor, but appearance 
ad action taken together are a fairly reliable guide for picking out 
igorous birds. . 

The comb, face, and wattles should have a good, bright color; the 
res should be bright and fairly prominent, and the head should be 
mmparatively broad and short, having a fairly short, well-curved 
2ak and showing no tendency to be long, ‘“‘snaky,’’ or “‘crow- 


| : 
| Standard varieties of chickens are described and illustrated in Farmers’ Bulletins 806 (the American 
SS), 898 (the Medit -"ranean and Continental classes), and 1052 (the Asiatic, English, and French classes). 
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headed.’’ The bird should be alert and have a strong, vigor 
carriage; the legs should be set well apart and strongly support # 
body, giving no indication of weakness or a knock-kneed condit 
(see fig. 1). The bone, as seen in the shank, should be strong ar 
not too fine for the breed, while the toes should be strong, strai 


a 


and not too long. The plumage should be clean and smooth, as 


Fic. 1.—A knock-kneed male bird—an undesirable breeder. 


The condition of flesh should be good, as a very thin bird is usual 
in poor health. Sick fowls or fowls which have apparently recover 
from sickness should never be used by the club members for breedit 
if it can be avoided. 4 


OBJECT OF BREEDING. rgek 


In selecting stock for mating, the club member must keep clea 
in mind the purpose of the breeding. If 1t is the purpose to pro 
exhibition stock, it is necessary to select birds that are nearest U 


, 
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ndard in color, type, and markings, or which when mated will 
nbine their qualities so as to produce offspring most nearly con- 
ming to the standard. 

[f the desire is to produce table fowls, a breed that has a standard 
pe, or a body shape suitable for carrying an abundance of meat 
yuld be selected. They should be broad and deep of body, have 
od length of back and keel, and especially a broad breast well 
vered with meat. If the desire is to breed for eggs, birds should 
chosen, so far as possible, that are good egg producers or are the 
spring of good egg producers and conform to the standard require- 
mts for the breed. If hens are trapnested, it is easy to make the 


s 


Fiq. 2.—A poor producer, having laid but 80 eggs in a year. 


lection on the basis of good egg production. If trap nests are. 
yt used, it will be necessary to make observations of the stock. 
veral times during the fall, from August to November, in order to 
xte which are the best layers as indicated by the time of molt and 
teness of laying. For information how to make such a selection, 
e Farmers’ Bulletin 1112. 

‘Whatever the purpose of the breeding, progress will be made most 
tickly by picking out the best individuals in the flock and using 
tem as breeders rather than by breeding from the flock as a whole. 
he selection of a male for the mating will be influenced largely by 
ie character of the females used. If there is a general weakness in 
ie females in any respect, this should be offset so far as possible by 
‘Tength in that particular in the male used. 
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TIME OF MATING. 


Matings should be made at least 2 weeks before beginning to sa 
the eggs for hatching. If less time is allowed, the maximum fertility 
is not likely to be obtained. It is often desirable to mate even 
further ahead than 2 weeks so that a few eggs can be incubated for 
5 or 6 days to see whether they are fertile. If these eggs are not 
fertile, there is still time to change the male bird and thus be sure of 
fertile eggs for the earlier hatches. | 


SIZE OF MATINGS. 


The breed influences the size of the matings. If the fowls are 
confined to a yard it is usually desirable to run from 12 to 15 females 


Fig. 3.—A good producer, having laid 160 eggs in a year, 


of the smaller breeds, such as the Leghorn; from 10 to 12 females of 
the general-purpose Rises, such as the Plymouth Rock; and from 
8 to 10 females of the He dost breeds, such as the gral with 1 
male. Where the fowls have free range and the male is strong and 
vigorous, it is often possible to obtain fertile eggs with a considerably 
larger number of females to each male. A vigorous Plymouth Rock 
cockerel on free range should give good fertility when mated to 20 
females, while a Leghorn male under similar conditions can be mated 
to 25 or 30 females, with good results.’ If eggs for hatching are desired 
from a flock too ines for a single male to fertilize, two or more males 
can be run with it, either at the same time or nrefonapis oy alter- 


q 
:. 
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ing the males on successive days. It is best, however, to use a 
ating small enough so that a single male can be used. 


% / [k 
r [ 
ited 
Ni iy 3 
4.—Males with defective tail carriage. Such defects should be guarded against in selecting breeders. 


| 1, Tail carried too high; 2, tail carried to one side, called ‘‘ wry tail.’’ 


AGE OF BREEDING STOCK. 


. 


‘Either pullets or hens and either cockerels or cocks can be used in 
ie breeding flock. If cockerels or pullets are used, they must be well 
iatured. Hens are better than pullets, as they lay larger eggs and 


‘IG. 5.—Malehead$ showing defectivecombs. Defects ofthese kindsshould be guarded against in selecting 

‘breeders. 1, Thumb mark; 2, blade of comb following neck too closely and points showing tendency 
to lop; 3, rose comb showing hollow center; 4, side sprig; 5, uneven serrations and double point; 6, 
twisted comb. 


tive better fertility and stronger chicks. Yearling and 2-year-old 
ens are better than older hens. If pullets are used as breeders 
hey should be mated with a cock rather than with a cockerel, while 
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if a cockerel is used he Shouldiie mated with hens rather than wit 
pullets. As a rule, well-matured cockerels will give better fertilit 
than cocks. 


FREE RANGE FOR THE BREEDING PEN. 


When possible, free range should be provided for the breeding stock 
It is better to provide it during the entire fall and winter before th 
breeding season, but, if this is not possible, free range just precedin 


Fia. 6.—If possible the breeding pen should have free range. 


and during the breeding season will be of great value. Birds on fre 
range will get more exercise and therefore will be in better health an 
will give higher fertility, better hatches, and stronger chicks. 


MAINTAINING FLOCK FERTILITY. 


Watch the breeding flock carefully and see that the fowls keep i 
good breeding condition. The birds and the houses should be exam 
ined to see that they are not infested with lice or mites. Either o 
these pests in any numbers will seriously affect or totally destroy} 
fertility. Care must also be exercised to see that the male does no 
frost his comb or wattles. If these are frosted his ability to fertilize 
eggs will be impaired and may not be recovered for several weeks 
On very cold nights when there is danger of the combs being frostec 
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fe males to be used as breeders must be placed where their combs 
All not freeze. This can be done by placing them in a. box or a 
rate of suitable size partly covered by a bag or cloth. The breeding 
iale should be examined occasionally after feeding to see that his 
rop is full and that he is not growing thin. Some males will allow 
he hens to eat all the feed, with the result that they get out of con- 
ition. If this happens the male must be fed separately from the 
ens at least once a day. | 


HOUSING BREEDING STOCK. 


|The breeding stock must be provided with comfortable quarters. 
This means that the house must be draft proof yet well ventilated 
ind dry. Room enough must be allowed so that the birds will not 
xe crowded. If the birds are yarded, 4 square feet of floor space per 
sird should be allowed, but on free range from 3 to 34 square feet 
yer bird will be enough. 


FEEDING BREEDING STOCK. 


The breeders must be fed so as to keep them in good condition and 
that they will produce eggs. Any good laying ration is suitable 
or this purpose, but it should not be extremely forcing, or, in other 
vords, should not have an extremely large proportion of beef scrap, 
ot more than from 10 to 15 per cent of the total ration. The birds 
should be kept in good flesh but should not be allowed to become 
oxcessively fat. All whole or cracked grain should be fed in the 
litter so as to force the fowls to exercise by scratching for it. Asa 
supply of green feed is usually lacking late in the winter or early 
in the spring, sprouted oats, cabbage, mangels, or cut clover or alfalfa 
should be fed to the fowls. 


| FARMERS’ BULLETINS SPECIALLY USEFUL FOR MEMBERS OF BOYS’ 
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Bureau of Chemistry Circular 61, revised, How to Kill and Bleed Market Poultry, 
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‘Woodland on the hills, pasture land on the slopes, and cultivated land below. 
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WHY FARM FORESTRY PAYS. 


HE right handling of forest trees on the farm will make it more 
_ prosperous, add to its comforts as a home, and enhance its value 
an investment. 

Che home forest, in many sections of the country, will supply the 
iber which the farm needs for buildings, fences, fuel, repairs of all 
ids, and many other uses; and there will often be a surplus which 
i be sold in the form of standing timber, saw logs, posts, poles, 
issties, pulpwood, fuelwood, and blocks or billets for making 
dkes, handles, spools, boxes, barrels, and excelsior. 

4 well-cared-for home forest serves also as a windbreak for 
ildings, a shelter for live stock, a protection of valuable lands 
m erosion, a means of profitable employment for men and teams 
ring otherwise spare or idle time, a place of recreation, and an im- 
ovement in the appearance of the farm. 

Trees improve and build up the soil. The leaves, small twigs, and 
ner tree litter decompose and form a layer of dark-colored vege- 
Mle mold, which enriches the soil and stores up soil moisture. By 
ans of this layer of mold, the binding of the soil by the roots of 
3 trees, and the resistance of the trunks to the rapid flow of water, 
2 woods prevent floods from gullying or destroying the land by 
sion, particularly on steep slopes. 

Even if a farmer sells no timber the woodland pays. The fire- 
vod, fence posts, and material for repair and construction on the 
rm, the time and money saved by having them conveniently on 
nd, and the protection against extremes of weather afforded the 
ops, farm buildings, and stock are worth considerably more than 
e slight trouble and expense of raising and caring for the trees. 
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The woods need not occupy good farm land that will grow of 
crops. Trees should, as a rule, be located on land too poor to cult 
vate, such as gullied or very rocky land, swamps, steep slopes, ar 
bin souls. Unused corners and at uncultivated spots abo 
the farm are good places for rapid-growing, useful trees. The chi 
economic reason for timber growing on the farm is to get a profit fro 
those portions which would otherwise be unproductive. 

Though the land on which the farm forest is situated may not | 
suitable for other crops, it should not be treated as waste lan 
(Fig.1.) By a little care it can be made to produce valuable timbe 
Only a little attention is required, and this may be given in the wint 
or when other farm work is slack. Forest trees and woodland a 
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Fig. 1.—Timber for the farm and for market, and shelter for the farmstead fro. 
woodland covering a stony ridge. 


more valuable now than they were a few years ago. Many trees th 
used to have little value, and even small trees that used to be count 
as brush to be got rid of, are now in good demand. 

A permanent woodland is an essential part of a well-equipp 
farm; and more than ever before farm woodland-has become a val 
able asset convertible into money. | 


EXTENT OF FARM WOODLANDS. 


About one-third of all the forest land of the United States is « 
farms. According to the latest available figures (1910 census) tl 
means that the feral woodlands amounted in all to about 190,000, 0 
acres. In the eastern United States—east of the Plains—the tot 
woodlands on farms amounted to about 178,000,000 acres. (Fig. J 


| 
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his is equivalent, roughly, to the aggregate area of the States of 
ennsylvania, West Virginia, Ohio, Indiana, Ilinois, Kentucky, and 
ennessee. If placed continguous it would form a solid strip 105 
dles in width reaching from New York to San Francisco. Farm 
odlands in the eastern United States comprise an area nearly eight 
mes as large as the entire forest lands of France, which furnished 


Western Limit of (Important 
Woodland Region 


ARKANSAS | 
a 


Fig. 2.—Important farm woodland regions. 


LEGEND 
| New England States 
2 Middle Atlantic States 
3 South Atlantic States 
4 Lake States 
5 North Central States 
: 6 South Central States 


Q 


oractically all the timber required during the war by the armies of 
France, Great Britain, Belgium, and the United States. 
_ Assuming that every farm in the eastern United States has some 
woodland, there is an average of about 32 acres per farm. The 
amount of woodland on farms varies somewhat, however, in the 
different sections of the country. That portion of the United States 
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under consideration is shown with its subdivisions in figure 2. T 
average area of woodland per farm and the average proportion oft 
farm that is wooded in the eastern half of the United States* a 
shown in the following table: 


Average eee Toul are 


area of 
; of farm 
woodland land a odlan 


per farm. | wooded. 


Group of States. 


Acres. Per cent Acres. 

New Himglanid (6) o2.230 520... 41.6 39. 8 7, 852, § 
BUGGIe ATaaiC(g <2. t. 2)... ...... Be 19. 8 21.6 9, 255, ¢ 
South Atlantic (ys So 11771 eee 43.8 46.9 | 21;087,1 
DAKO (8 ne ee Se ee ee ee 22.6 18.1 | 12,227, 
INOr en Comieal (a) = a ies... ee 17.0 14.4 | 47,902, ¢ 
BOUtn CeOntial(e).3ar el... eeee e 38. 4 30.5 | 76,348, ( 
A Verape Per Mts 0c... 3... shy ae eee ol. 6. 27.7 | 174, 618, § 


VALUE OF WOODLAND PRODUCTS. 


Considerable income may be derived from the home forest. ‘T] 
total value of forest products taken from timbered land on farn 
east of the Great Plains, reported in the 1910 census, was $19: 
306,000.2, More than half of this represents the value of wood ar 
various minor wood products used on the farm and the rest #] 


TIMBER RAISING IN EASTERN UNITED 
STATES PAYS BECAUSE— 


1. There is plenty of cheap land unfit for 
agriculture. 

2. The abundant rainfall permits rapid tree 
growth. 

3. Transportation facilities by rail and 
water are good. 

4. Numerous large cities furnish an ade- 
quate market. | 

Oo. [he region is far removed from the vir- 
gin supplies of the Pacific Northwest. 


1Includes 33 eastern States, as far west as and including the tier of States fr 
Minnesota south to Louisiana, and Oklahoma and Texas. 

?On account of big increases in value and probably some increase in production, ; 
total value of the material cut from farm woodlands in 1919 is estimated at abc: 
double, or about $400,000,000. = | 
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lue of the products sold or cut and held for sale. For the farms 
porting this amounts to an average of about $85 per farm. 
iirty-five States reported over $1,000,000 each in forest products 
om their farms; and three—North @iclns. New York, and Vir- 


aia—reported more than $10,000,000 each.* 
Firewood is one of the important crops of the farm. In 1918 


_average of 11.5 cords of wood, or a total of 77,092,000 cords, 
sre burned on the farms of the count The total Prod action <i 
rdwood during the year, which includes wood burned on farms 
id that sold by farmers to city dwellers, amounted to approxi- 
ately 102,903,000 cords. The average farm value in 1918 was 
«13 a rd: The figures show that farmers in the southern States 
e ‘the heaviest fuel-wood users. North Carolina leads with an 
erage of 18 cords used on each farm during the year. The farms 
| ‘South Carolina and Arkansas averaged 17 cords; of Mississippi, 
i cords; of Georgia, Tennessee, Louisiana, Reranch y Nevada, and 
ermont, 15 cords. The value of the fuel- Pood crop cut from esas 
(1918 was exceeded by that of only five crops—corns, wheat, oats, 
ve, and cotton. 


SECURING GOOD FOREST GROWTH. 


_At present farm woodlands are yielding, as a rule, only from one- 
lird to one-half the wood they could grow. This is because only 
few farmers realize the possibilities in their woodlands and give 
tem proper care. As a result the home forest, which is close at 


$1 A DAY PROFIT. 


A NEW YORK FARMER’S WOODLAND OF 
115 ACRES EARNS HIM A CONTINU- 


OUS PROFIT OF $1 A DAY. 


The annual growth is 0.65 cord per acre. 
115<0.65=75 cords (mostly poplar). 
He cuts an annual crop of 75 cords. 

His profit is $4.86 per cord. 
75X$4.86=$364.50. 


Pi 


/1More than three-quarters of the present total timber supply of the United States is 
n privately owned lands. Much has been said about the National Forests, but the fact 
4 that they contain somewhat less than one-quarter of the country’s timber, and the 
‘\mber now being cut from them represents only about 3 per cent of the entire con- 
amption, The rest comes from private lands. . 
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hand, where a little attention each year in protecting, cutting, an 
RU ace. the timber would be very profitable, is in poor conditio 

The amount of timber that an acre can grow in a year varies’ 
good deal with the quality of the soil and moisture supply and th 
kind and number of the trees per acre. If fully stocked with tre 
and well cared for, an acre of hardwoods should grow yearly fro 
about one-half to 1 cord of wood and of pine from 1 to 2 cord 
a cord being equivalent to about 500 board feet of saw timbe 
Growth averages rather less in the northern part of the counti 
because of the shorter season and somewhat more in the warm 
southern part. 

The chief essentials in keeping the trees growing are excludin 
fires and allowing the humus to collect on the forest floor. Lar 
openings in the woods reduce the annual yield of timber and shoul 
not be allowed to occur. The length of time required to reach me 
chantable size varies with the kind of tree and the use to which 1 
wood is to be put. Posts and crossties may be grown in from 101 
30 years, and most kinds of quick-growing trees will be large enous 
for saw timber in from 20 to 40 years. 

After logging, a new stand of young trees generally starts natu 
ally from seeds or sprouts from stumps. The natural seeding pro 
ess in the woods can be helped by harrowing the ground or, befor: t] 
seed falls, turning hogs into the woodland, both of which enable # 
seed to get in contact with the mineral soil, or by conducting logen 
operations in a good seed year hefore the seed falls, so that it germ 
nates quickly. 


A WHITE PINE STAND IN NEW HAMP- 
SHIRE GROWS 1,000 BOARD FEET A 
YEAR. 


Two acres of white pine, near Keene, N. H., 
were sold three or four years ago, before the 
war prices, for $2,000 on the stump. The 
total stand was 254 cords, which equals 170,- 
000 board feet, or an average of 85,000 feet 
per acre. The trees were from 80 to 85 years 
old; so the growth on each acre was about 
1,000 feet per annum and the gross returns 
about $12.20 per acre per annum. 
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Some points to be remembered about trees which sprout are: (1) 
he most thrifty sprouts come from clean, well-cut stumps felled 
wing the late fall, winter, or very early spring before the sap 
gins to flow; and (2) the top of the stump should be cut slanting, 
_as to shed water. Trees which sprout. successfully include such 


Fig. 3.—Thrifty woods, good crops, and a happy farmer. 


iardwoods as the oaks, hickories, chestnut, basswood, gums, cotton- 


vood, and willows, and young short-leaf and pitch pines. 
Woodlands may also be restocked with young trees by sowing seed 


w planting out small seedlings grown in nursery beds or dug up 
n the woods. If trees are to be planted, it is well to select those 
dative to the region which grow most rapidly and produce the most 
useful kinds of wood. 

160030°—Bull. 1117—20——2 


TREES TO CUT FOR IMPROVING THE 
WOODS. 7 


Trees which are well suited for firewood, 
and the removal of which will be an improve- 
ment to the remaining trees in the stand. 

Trees which have been overtopped by 
others and have had their growth stunted. 

Diseased trees, or trees seriously injured 
by insect attacks, or trees extremely liable to 
such injury; for example, chestnut in the 
region subject to blight or birch in the gipsy- 
moth area. 

Badly fire-scarred trees. | 

Trees of the less valuable species, such as 


beech, birch, black oak, black jack oak, or 


black gum, crowding the more valuable sugar 
maple, white or shortleaf pines, yellow pop- 
lar; or white oak. 

Crooked trees and large-crowned, short- 
boled trees which will not make good lumber 
and which are crowding or overtopping 
others. 

Slow-growing trees crowding fast-growing 
species of equal value. | 

Sound dead trees, both standing and down. 


= 


{ IMPROVING THE WOODS BY CUTTING. 

Cutting should be done so as to cause the least possible waste or 
amage to other living trees, particularly young trees. In felling. 
rees, advantage enenld be taken of natural openings in the woods 
Good management should result in a home forest fully stocked 
rith sound, well-shaped trees of valuable and useful kinds that are 
rowing as fast as possible. This can be brought about largely by 
utting out the inferior kinds—the “weed” trees—for exactly the 
ame reason that weeds are hoed out of the cornfield. The good 
rees need the light, space, soil moisture, and plant food that would 
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Fic. 4.—Woods improved by right cutting. 


Merwise be taken by the less valuable trees. Sometimes it becomes 
advisable to fill openings or improve the quality of the woods by 
rlanting seeds or seedlings of desirable kinds of trees. 

_ What sort of trees should be removed? Dead and dying trees; 
liseased trees; deformed trees which shade out better, ones; the less 
valuable kinds, such as gray birch, aspen, blackjack oak, dogwood, 
sourwood, blue beech, ironwood, and others; and the less promising 
‘rees in crowded groups. By following this practice each year 1m- 
orovement-in the forest is brought about in a relatively short time. 
| The wood removed. in improvement cuttings need not be a loss. 
Tt should be considered as an early crop that can be used or sold, 
generally at a price to show a profit on the work of thinning, while 
the woods are made more valuable by its removal.’ 


1See Farmers’ Bulletin 711, “The Care and Improvement of Farm Woods.” 


11 


~ 
™~ 
™~ 
™~ 
~~ 
Py 
* 
=~ 
o 
lene} 
Lae) 
SS 
R 
“” 
he 
o 
> 
Lal 
ae 
8 
Ry 


12 


"(Jd oq 0} 901} PapeYg) ‘Seer} 9[(VN[VA VIOUL PUB JeSIB_ G—SsuUTUUIy} Id}JJ@ I9}eT SIvIs G 
puvjs ouIvs OUT, (A) ("3nd 9q 01 So0I}] popeyg) ‘seeT} pepModdIOAO G[—SuluUTYy} oojog (vy) ‘dequit} [Tews 10 ‘sysod vduey poe1ved} ‘poomoig 
roy A[quiyord pyos 10 pesn oq AT[RIOUTS WHO PoOAOMIOA S001} oY, “sUlUUTY} po}veder Aq PosvotoUT aiv oud Jo onTVA puv YYMOIS OY T—'9 “OT 


‘7 ‘V 


“v Loa) laltmnenn | heey ddl © beamed 


wa a a a a <a —h Se -b e a —e on a 


ky 


ESTIMATING AND SELLING TIMBER. | 


When timber is no longer growing at a profitable rate it should be 
‘ut and used or sold. A farmer who is ready to sell timber would 
profit by measuring his trees, estimating how much saw timber or 


A 


Mature and defective trees and inferior species to be cut. 


good stand left of thrifty middle-aged and promising young trees. 


cou 
>: 


Sugar Maple 
(Mature) 


hardwoods by thinnin 


Fic. 5.—Improving 


other products they contain, and making inquiry to find out how 
much they are worth. If he does not know or can not find out how 
to do this, he should employ some experienced and reliable person 
to estimate and value his timber for him. 

The customary units of measure in selling farm timber are board 
feet, cords, linear feet, and the piece. A board foot, for example, is 
12 inches long, 12 inches wide, and 1 inch thick, or its equivalent. 
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TEN HELPS IN MARKETING VEO 
PRODUCTS. 


1. Get prices for various wood produce 
from as many saw mills and other wood- 
using plants as possible. 

2. Before selling, consult neighbors who 
have sold timber and benefit from their ex- 
periences. 

3. Investigate local timber requirements 
and prices. Your products may be worth 
more locally because transportation is saved. 

4. Advertise in papers and otherwise secure 
outside competition. 

o. Secure bids if practicable both by the 
lump and by log-scale measure. 

6. Be sure that you are selling to responsi- 
ble purchasers. 

7. Get a reliable estimate of the amount 
and value of the material before selling. 

8. Market the higher grades of timber and 
use the cheaper for farm purposes. 


9. Remember that standing timber can : 
wait overa period of low prices without rapid 


deterioration. 
10. Use a written agreement in selling tim- 
ber, especially if cutting is done by purchaser. 


he standard cord of wood is 4 feet high, 4 feet wide, and 8 feet long. 
he linear foot is a measure of length only, without regard to the 
her dimensions of the material. Piece measure is only a count 
? the pieces in any form in which the wood is sold. 
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Fig, 7.—Fast-growing hickory is one of the most marketable forest trees. It is in 
strong demand for spokes and implement handles. 

Logs and standing trees are usually estimated in board feet. Saw 
‘timber is measured in board feet. Round timber, such as poles and 
piling, is usually sold by the linear foot. Firewood, pulpwood, and 

wood for distillation and other uses cut in short lengths are usually 
sold by the cord. Fence posts, ties, telephone poles, and some other 
forms of timber are sold by the piece. 
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FARM WOODLAND IN THE NORTH. 


Farm woodlands amount to two-fifths of 
all forested lands. 

There are about 53,000, 000 acres of ee 
woodland. 

In New England more than 65 per cent of 
all forested land is on farms, and in Ohio, 
Indiana, Illinois, and lowa from 80 to 100 per 
cent. 

The income to farms from timber prod- 
ucts is estimated at about $162,000,000 yearly. 


Saw timber in the standing tree is estimated by measuring the 
diameter of the tree, outside the bark, at breast height (44 feet 
above the ground), and measuring or estimating the height of the 
tree. When these measurements are known the contents of the tree 
can be found from a volume tablet Often the length of the part 
of the trunk to be used is taken in units, or number of 16-foot logs, 
instead of the total height of the tree. 

A volume table is one showing in board feet the amount of timber 
that can be sawed from trees of ye heights and diameters or from 
a given number of merchantable logs and diameters. For example, 
a volume table for white oak would show that a tree 18 inches in 
diameter (measured outside the bark at breast height) and having 
three merchantable 16-foot logs will saw out 286 board feet of lumber 
Volume tables are made for different kinds of trees, each table based 
on the average of many measures of felled trees. 

A saw oss is measured by taking the length of the log and its di- 
ameter inside the bark at the smail end, then Singin a log rule 
to estimate the amount or number of beard feet it contains. a log 
rule is a statement of the estimated number of board feet of lumber 
that can be sawed from logs of different lengths and sizes. A good 
rule for 12-foot logs is to multiply the diameter inside bark at the 
small end by half the diameter. For shorter logs the contents will 
be proportional to the length of the logs. Thus, a 12-foot log 16 
inches in diameter will saw out about 168 or 128 board feet, while 
a 10-foot log 14 inches in diameter will cut 49 of 147, or 81% 


'1¥For volume tables and other information on estimating and measuring timber, see 
Farmers’ Bulletin 715 or apply to State foresters. 
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FARM WOODLAND IN THE SOUTH. 


Woodlands on farms comprise one-half of 
all the forested lands. 

There are more than 125,000,000 acres of 
_ farm woodland. 
| [In Maryland, Virginia, North Carolina, 
| Kentucky, and Oklahoma, more than 60 per 
| cent of all forest land is on farms. 
The present yearly farm income from 
woodlands is estimated at about $150,000,000. 


soard feet. The Doyle rule is probably most commonly used in this 
country. To determine the number of board feet in a log by this 
rule deduct 4 inches from the diameter of the small end, then square 
one-fourth the remainder and multiply the product by the length in 
feet. For example, a log measuring 20 inches at the small end and 
12 feet long contains 192 feet. This is not an accurate rule for 
small-sized timber, since it shows one-half to one-fourth fewer board 
feet in logs from 6 to 20 inches in diameter than are actually sawed 
out in the mill. For logs larger than 20 inches it is fairly accurate. 
In buying and selling operations the value placed on small logs 1s 
sometimes made to take into account the small scale on the basis of 
the Doyle rule, but more often the seller is the loser. 


FARM FORESTRY MAKES FARMING PAY 
BETTER BY— 


1. Marketing timber profitably. 
9. Supplying timber for farm needs. 


3. Furnishing employment for men and 
teams in winter. 

4. Making waste lands yield a profit. 
5. Increasing the sale value of the farm. 
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(Tables 1 and 2) for logs measuring from 6 to 25 inches in diamete 
The former scale shows approximately the amount of lumber ‘tl r 
can be sawed out in small mills using circular saws, cutting 4 -incl 
saw kerf but operated carefully without unnecessary waste and oth 
wise closely utilizing the timber. 


TABLE 1.—Champlain Log Scale.* 


Length of log, in feet. 


Diameter oflog (between bark | 2 
at small end). 8 9 10 11 12 13 14 15. 


Contents of log, in board feet. 


| 


11 12 14 15 Le) as 19 
16 18 20 22 24 26 28 
21 24 27 30 32 35 38 
28 31 35 38 42 45 49 
35 40 44 48 53 57 62 
43 49 54 60 65 70 76 
“52 59 65 72 78 85 92 
62 70 78 85 93| 101] 109 
73 82 91] 100 | °100;| 2 8) ia? 
84 95|..105' 116 |= 126) iar eae 


206 232 258 284 309 335 361 
225 253 282 310 338 366 394 
245 276 306 337 368 398 429 


TABLE 2.—Doyle Log Scale.’ 


Length of log, in feet. | 
Diameter of log (between bark at small end). 6 | 8 | 10 | 12 | 14 | 16 

| Contents of log, in board feet 

Inches. 
Gee oe en i eo ee es ee 1.5 2 2.5 3 rps 
Toe aera Gee Ce ee Megs OS. SS oe 3.4 4.5 5.6 6.8 7.9 

EAU Sa Re cea ngl Dr eA Ss, Sl le 0 8 6 8 10 12 14 

Ore ea a ee ere ae me a 9 12 16 19 22 
Ooo eee a eto... 2...) ae 13 18 22 27 31 
OU sce eee ONE ie os ‘alo Se = so 3 EO 18 24 31 37 43 

j WP aa at SR aS a ge ates aT Ra ee a 24 82 40 48 56 
5 Te Seat ares Spee Big tei e adie =. <- =~ 2 er 30 40 51 61 71 | 
ee hea Marre ae ie Te aOR as soos see 37 50 62 75 87 1 
Dishes pierce en IN 5 Rae a eS ce ok wae) So 45 60 76 91 106 1 
Bee ee ee Pees icc bu 2: Se 54 72 90 108 126 1 
eee ee css... 63 84 106 127 148 1 
16e. Sete ea Ls... ... 73 98 122 147 171i |} 
OE a Me Piece ate pate NC eee SN So. ots oe 84 112 141 169 197 2| 
Oita ee uae ee Se CEG eo. hel. i 96 128 160 192 224 2. 
igen a a Hee er ee re A. re 108 144 181 217 253 2 
Dac SiN ce, Sages MRS py eh aca sh Sn ee eR a 121 162 202 243 283 3 
D2 elegy ee Ue ee Se ok 135 180 226 271 316 3 
Asie SP An UN eee ASS I oe a ae eee.) ore 150 200 250 300 350 4 
iO ithe | Aaa ie eae ee eee Ye tren I A AUS Ss 5 ais . 05a eee 165 | 220 276 Boe 386 4) 


1 The Champlain rule shows approximately the amount of lumber cut from logs by close sawing. T 
fulltableincludes logs up to 60inches in diameter. | 
2 The Doylerule was originated at the time ofabundant and cheap timber. It givesa much smalloa sce 
for small-sized logs than is actually sawed out according to present custom. The full table runs to al 
includes logs 40inches in diameter. 
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Fic. 8.—Choice logs bring high prices and are often shipped long distances. 


‘In finding a buyer for his timber the owner should inquire of 
lis neighbors who have sold, or at local sawmills, wood yards, wood- 
‘sing factories, railroad stations, and telegraph and telephone com- 
yanies. He should also advertise in the papers and write personal 
etters furnishing a brief description of the kind, quality, and 
mount of timber for sale, in order to awaken competition, among 
ocal and outside buyers. Securing a number of bids for the same 
siece of timber will tend to develop the best market and increase 
‘eturns. It is wellto have a written agreement as to the manner in 
vhich the timber shall be cut, the amount and form of payment.’ 

Some of the industries buy their supplies largely or wholly in the 
log; hence, in many cases it will pay the farmer to look up these 
special markets for his logs, bolts, poles, ties, etc. Industries buying 
their supplies more or less generally in the form of round timber are 
manufacturers of handles, cooperage, veneer, woodenware and nov- 
elties, shuttles, bobbins and spools, vehicle stock, athletic goods, and 
pulpwood. Poles are purchased by electric lighting, power, and 
telephone companies. Markets for piling will be found by applying 
to railroads, wharf, bridge, and bulkhead contractors in the larger 
towns and cities. For prices on ties, consult the nearest local rail- 
road station agent. Cordwood is used by brickmakers, bakeries, 
limekiln operators, and fuel dealers in towns. 


1A sample contract and a good many helpful points on. measuring and selling farm 
forest products may be found in Farmers’ Bulletin 715, ‘‘ Measuring and Marketing Farm 
Timber,’ and Farmers’ Bulletin 1100, “ Cooperative Marketing of Woodland Products.’ 


PROTECT WOODS FROM FIRE. 


A tree will make a million matches—a 
match may destroy a million trees. : 
Take no chances with lighted matches, to- 
bacco, brush or camp fires. | 

Forest destruction is quick—forest growth 
slow. 

Burned timber pays no wages. 

When fire is discovered, put it out if you 
can. Get help if you need it. 


ARE YOU PRACTICING PREVEN- 
TION AND FOREST PROTECTION? 


HELP PREVENT WOODS FIRES. 


BE SURE your match is out before throw- 
ing it away. 

DON’T throw away burning tobacco. 

CHOOSE a safe place and make your camp 
fire small. | 

PUT OUT your fire with water and then 
cover it with earth. 

DON’T make large brush heaps. Choose a 
still day for burning, and plow furrows to 
protect near-by woods. 


BE CAREFUL WITH FIRE. 


FIRE PROTECTION. 


The forest must be protected. .Fire, grazing, careless logging, tree 
iseases, and insect pests are the principal sources of injury. 

Fire kills the little trees and weakens full-grown trees so that they 
ay become diseased or infested with insects. It also destroys the 
umus cover of leaves and twigs that ordinarily protects the trees 
gainst summer drought and heat, conserves water for the springs 
nd streams, and enriches the soil by adding nitrogen. The loss of 
iis natural fertilizer by burning amounts to a very large sum, 
atirely sufficient to warrant complete fire protection of the country’s 
orests. ; 

Burning over the ground with the aim of improving grazing is an 
xpensive mistake. Although it is possible to secure green grass for 
‘ock a week or two earlier in the spring, most of the rich leguminous 
lants and annual grasses are exterminated, leaving as survivors 
nly the hardy bunch, wiry, and other coarse perennial grasses. 

Dead trees and tops cut in logging are a fire menace and should, 
E possible, be utilized. Sawlogs or firewood can be made out of the 
ead trees and the unused large tops should be lopped so that they 
rill lie close to the ground and rot quickly. 

Some idea of the prevalence of fires in the eastern United States, 
ncluding the Mississippi Basin, may be formed from the fact that 
ere occur 80 out of every 100 forest fires. For the three years of 
916, 1917, and 1918 the 27,500 fires in this region burned over 
3,000,000 acres of forest land and caused a property loss amounting 
9 more than $19,000,000. While fires were reported from all States, 
greater number of fires and larger losses occurred in the southern 
yine district than in any other important forest region. 

_Are there any laws about forest fires? Yes. Practically every 
state has strict laws against the setting of fire and carelessness in 
he burning of brush. In a number of States the railroads are re- 
juired to use efficient spark arresters in their locomotives and burn 
ire lines along their rights of way. 

Forest fire protéctive systems have been established by a number 
»f States. Patrolmen are employed who travel the regions where 
here is danger of forest fires, watch for fire, and educate the public 
n the need for care in preventing fire and for getting quickly to 
my fire that may occur. Owners of woodland should get in touch 
with the State foresters and fire patrolmen and secure their coopera- 
sion and assistance in keeping down fire damage. 


GRAZING AND INSECT DAMAGE. 


“Horses and cattle eat and break down young trees and pack the 
eround hard. Sheep and goats destroy large numbers of small 
21 
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trees by eating them. Hogs root.up the ground, digging up th 
young trees ad roots and sometimes eating the roots. They al 
prevent young trees from starting by devouring the nuts and othe 
seeds from which they grow. On the other hand, however, tree 
bearing small or unpalatable seeds often start well after hogs | 
rooted up the leaf litter and soil. 

Some people fear that good pasture will be wasted by keepin; 
stock out of the woods. This is hardly true, since a fully stocke 
woodland has little or no grass in it, for the reason that there i 
insufficient light. (Fig. 9.) Studies in farm management in north 
western Pennsylvania show that an open stand of trees, such as oceu 


F-39252A | 
ig. 9.—Pine grows rapidly and every five years yields a crop by thinning. 


in average wooded pastures, reduces the pasturage value of the lan! 
as much as 65 to 70 per cent.'’ Grass in the woods is a sign that th 
stand is in poor condition and the trees too far apart for growin, 
a good quality and large amount of timber. This hardly appliesi 
the southern longleaf pine region, where much good timber occur 
in open stands. Grass grown ufidee the shade of trees is much les 
nutritious than that grown in the open, so its actual food valu 
is small. 

Plenty of shade for live stock should be provides | in pastures, 4 
pasture land and woodland are most profitable when managed sepa 
rately, each for the growing of its own individual product. | 


1 Agriculture Bulletin 855, “‘The Organization and Management of Farms in Nort! 
western Pennsylvania.”’ 
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“Woodland may be guarded against serious insect damage and 
isease by removing dead or dying trees and all those showing sigs 
f insect attack or decay. In the South, pine should be cut in the 
nol part of the year. When it is cut in’ summer, barkbeetles and 
ood-borers injure the cut trees, multiply yan and spread to 


| 


ying trees, which they often Kill by eating the rich inner bark for 
ood. In cases of insect menace or injury it would be best to get 
ito communication with the Bureau of Entomology, Ae Dever 


cent of Agriculture, or the State entomologist. 


T1e. 10.—Because they split easily, clear white oak butt logs have been worked up 
into fence posts when several farmers could have jointly shipped a carload at fancy 
| prices. 


USING TIMBER AT HOME. 


Lack of knowledge of the proper use of timber is one form of 
arm mismanagement. 

It is a mistake to saw up choice logs of white oak, ash, cherry, 
nd yellow poplar for rough uses at home, or to use clear black 
valnut for gate boards, or split up white-oak butts for fence posts. 
Fig. 10.) Many valuable logs go into crossties, when they would 
Ting the owner much more if sold as saw logs. Large numbers 
f young, rapid-growing trees, producing Baty. one small tie, are 
ut, which, if left to grow for from three to five years, would more 
han Rouble the Aenith 

Cutting is commonly done promiscuously without regard to con- 
inuing the future productiveness of the woodland, and large 
mounts of timber are commonly wasted in high stumps and long 
ops. 


iz 
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The importance of the home forest as a reserve for “ pinch ” tine 
can not be overestimated. In the midst of the lumber. shortage 
and high prices during the fall of 1919 and the spring of 1920, for 
example, communities and individual farms having local supplie 
of standing timber are reported to have suffered the least from thy 
widespread deterioration of farm buildings and deferment of neces 
sary new construction. The effect has been not only smaller losse; 
of crops and live stock but better farm conditions and more contendet 
farm labor. 

Timber that is cut in the late spring and summer months shoul 
be handled with special care to avoid injury. This is because freshly 
cut wood is then more likely to be attacked by insects and fung 
than during the cold part of the year. Seasoning also proceeds mor 
rapidly during the warmer season and may cause excessive checking 
If rightly handled, posts, poles, and logs may be cut at any seaso1 
without their durability being affected. In no case should woo 
be allowed to he in direct contact with the ground. The opportunity 
for insect attack and decay can be reduced to a minimum by peel 
ing the timbers and open piling them off the ground in a shade 
but dry place. This, however, does not retard checking of the wood 

Logs are sometimes stored under water in the hot season to pre 
vent blue stain, checking, insect attack, and decay. Painting th 
ends of logs fete a yellow ochre or barn paint will very material 
retard injury by end checking. Painting peeled timbers with cre 
osote will prevent sap stain nee decay. | 


TREATING FENCE POSTS. 


= 


Every farm needs fence posts, but relatively few have sufficient sup 
ples of lasting wood to meet home needs. This is particularly tru 
in the Middle West and South. By means of a simple method 0 
treating timber in open tanks with cold-tar creosote, the post and pol 
problem can be readily solved. By this process such short-live; 
woods as soft maple, beech, birch, sweet gum, black gum, young 0 
sap pine, and red oak are made durable oe use in the ground fo 
10 to 20 years, or even longer. | 

A comparison of the annual costs of maintaining three fence 
built with posts of untreated sap pine, untreated white or post oak 
treated white or post oak, and treated sap pine, respectively, ind 
cates a saving of $6 to G54 per mile in favor of the treated pine 
The following estimate is believed to be representative of the cost 
over a considerable part of the region where white oak or post oa 
and yellow pine occur: 


PR e seete sy 
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Relative economy of treated and untreated fence posts.* 


| Untreated 


Untreated : Creosoted 

| ' sap pine. Pee oak: sap pine. 

OL POSt...-..---2.----------- eee eee ee $0. 05 $0. 12 $0. 07 

Weentrentinent.....- 22-2. - 2.1... ---- 20-2 eee oe] eee bs 
RE Re ee ee  -. - - s ae Sal a ta) Ee: 

' eS es 

. 

ie Total cost of post in ground..........-..+--- . 20 aay . 40 

erage life of post in years.........-..-.--------- 2 6 15 

lwewage yearly cost.........--.-------------++-:- 30. 10 $0. 045 $0. 024 

yevage yearly cost of 1 mile of fence (posts 1 rod 

RET See 0 ees. ae $32.00 | $14. 40 $8. 00 

| ee 

(phe costs of materials and labor, which were representive in 1919, should be regarded 
showing relative rather than absolute values. 

‘Although more expensive at the outset, creosoted posts are gen- 

sally more economical to use than many kinds of untreated, short- 

ved woods, because of their much greater lasting qualities. The 


| 


xceptions would be in remote localities with cheap wood and labor 
nd where it would be expensive to obtain creosote. The large 
wing in the replacement charges, which ordinarily mount up so 
igh in maintaining a fence, and the use of cheap and inferior 
inds of wood in the first place, much more than offset the increased 
ost of thorough treatment with creosote. (Fig. 11.) Treated posts 
re a good investment and their use where lasting woods are 
sarce or expensive is a sign of sound judgment in farm management. 
Cutting and seasoning.—It is important that the timber be peeled 
ad thoroughly seasoned before an attempt is made to treat it. Small 
akes of inner bark left on the wood prevent proper absorption of 
re preservative at those places. Peeling is done most easily during 
ae spring months, but is carried on at other seasons of the year. 
‘he posts to be treated should be peeled from 3 to 4 months, de- 
ending upon the weather, before treatment, and open-piled in a dry 
ituation to effect proper seasoning. 

Kinds of posts.—Because they have a uniform absorbing surface 
£ sap wood, round sticks are more satisfactory than split timber 
or treatment. 

It is not profitable to treat lasting woods, such as red cedar, black 
oeust, chestnut, and white oak. Practically all of the soft woods 
sap woods may be treated and profitably used as posts. 

| Small-sized timber—When treated timber is used it 1s not neces- 
ary to cut the large-sized line posts commonly employed untreated 
n the past.. A post from 2 to 3 inches in top diameter, long enough 
0 allow only a few inches above the top wire, costs less for creosot- 
ng and labor in handling, lasts as long as larger-sized timber, and 
ossesses ample strength for ordinary fences. Small-sized trees are 


| ae 
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abundant in second-growth timber, often being crowded out by mon 
vigorous heighboring trees. Cutting these for fence posts utilize 


Fie. 11.—The treating of nondurable timber brings many kinds of wood into 
new forms of utilization. (Photo by courtesy of Iowa State College of Agri- | 
culture. ) 


the forest product that would often otherwise be wasted, improve! 
the remaining stand, and furnishes profitable Siplogmene on thi 
farm during slack time. 

Kind of treatment.—Application of creosote by brushing over thi 
whole post is only slightly effective in preventing decay, and r0 
often starts in small cracks which are not reached by the brush, 0 
in checks which soon develop while the post is in use. 

Open-tank treatment with a hot bath, followed by a cold pati i 


fe 


recommended for fence posts. The Bib srood surrounding the heart 
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ood takes treatment readily and is thereby protected against the 
trance of decay. 

Preservative.—It is important to use a good preservative, and coal- 
ir creosote has been found to be by far the most satisfactory mate- 
al. Ordinary gas tar or coal tar has been used more or less, but 
is usually too thick even when treated to give a fair degree of 
wnetration. 

Treating.—The best treatment is that which results in the deepest 
»netration into the wood with the least absorption of creosote. 
‘he butts of the posts should be placed for one to two hours in creo- 
‘te heated to a temperature of 180° to 220° F. It is important to 
eat the wood to a height of a foot above the proposed ground line. 
1 the southern States, the entire post should then be submerged into 
Id oil, 80° to 100° F., for one to two hours, or for such time as is 
wcessary to get a Pied penetration. In the North where decay is 
3s rapid, the cold treatment is applied usually to the butts only, the 
‘ps being treated by painting or dipping in creosote. 

A satisfactory outfit for treating posts successfully consists of an 
pright cylindrical tank for the hot treatment, and a hor izontal 
etangular tank for the cold bath. 

A saving in cost can be made by two or more farmers joining to- 
‘ther in the purchase and use of treating tanks. This method in 
number of instances has proved to be a successful form of coopera- 
‘On. 


PLANTING FOREST TREES. 


The profitableness of forest planting can not be laid down by any 
ile, since it is subject to very wide variation. Rapid-growing kinds 
§ trees of good, standard value can be grown profitably, however, 
2 cheap lands located relatively near good markets. For example, 
s shown by actual demonstration cn page 29, white pine yields very 
ood returns in New England, and the same may be said of the yel- 
\W pines in various parts of the South. By good authorities it is 
ald that white pine is the most profitable crop possible on large 
veas of New England. In the Northeastern States, Wisconsin, and 
linnesota, the white pine blister rust is present, and planters of 
hite pine should protect it from this disease by destroying all wild 
ad cultivated currants and gooseberries within three hundred yards 
f the plantation. These Bakes are the alternate hosts of the blister 
ist and if permitted to remain near native or planted white pines in 
gions where the blister rust is prevalent, the trees become dis- 
ised and gradually die. Usually the cost of uprooting wild currant 
ad gooseberry bushes is small.’ 

| ei rich ear? belts the pianting of forest trees on a large 


ior further information relative to protection from blister rust consult your State 
Tester or the Bureau of Plant Industry, United States Department of Agriculture. 
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DENUDED HILLS 
MEAN— 


Floods. 

Clogging of streams, lakes, and reservoirs. 
Waste of soil. | 
Destruction of prosperous farms and other 


industries. 
DEVASTATION. 


a losing investment. Here, however, considerable forest plantin 
goes on, but on relatively small, isolated tracts on farms and fo 
special purposes, depending upon local conditions. Forest trees a1 
planted chiefly to check soil erosion on slopes; to afford a winc 
break as shelter for growing crops, live stock, and man; and t 
utilize to the best advantage rough, stony, or poor soils and inacee; 
sible and wet lands. 
_ In western Tennessee, where the soil is a very deep, rich, clay loan 
known locally as “ brown loam,” forest planting is being extensivel 
pushed by the State as a means of reclaiming and making profitab! 
badly eroding lands and at the same time checking at the source c 
the small streams the silting which results in expensive dredging oj 
erations on the Mississippi Riva and its navigable tributaries. Sim: 
lar conditions prevail over large areas in other States of the Missi: 
sippi Basin and in the Piodment section and lower slopes of th 
Appalachians. 

On the farms of the eastern United States many thousands of aeré 
of slopes have been cleared and become waste from which the fore: 
should never have been removed. Careful cutting by the selectio 
method would have resulted in keeping the land continuously prc 
ductive. This mistake is still going on in some rural sections whe1 
foresight and study have not yet been generally apes to fart 
management. 


FORESTED HILLS 


Protect the soil. 
Store up water. 


Feed springs and streams. 
Support prosperous farms and other in- 
dustries. 


PROTECTION. 


—— 
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PROFIT IN GROWING TIMBER. 
AN EXAMPLE. 


This white pine, which was planted on an abandoned 
sidehill pasture of about 3 acres in New Hampshire 44 
years ago, now contains about 90,000 board feet of lum- 
ber. The total outlay at the time, counting the value of 
the land and labor of planting, was $35. The timber to-day 
is worth on the stump something over $1,500. 

The farmer had this strip of practically worthless side- 
hill, and with some spare time on hand dug up 1,400 
seedling pines growing in a thicket and set them out. 
‘About 20 years later the farmer died and among his assets 
was this small tract of young pine for which, much to her 
surprise, the widow was offered $300. The second owner 
retained it for about 15 years and then, wishing some 
money, sold it. Soon afterwards it came into the hands 
of the present owners, a lumber company, for something 
over $1,000. 

Assuming a land value of $5 per acre, and a cliarge for 
taxes and oversight for the period averaging $2 per acre 
per year, the operation has yielded a return of 5 per cent 
on the total investment in land, labor, and annual outlay, 
and in addition a neat sum equivalent to a yearly net profit 
from the start of over $5 per acre. 


29 
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Forest-tree planting is practicable as a means of improving the 
quality of the woodland and increasing the quantity and value of it; 
product.. Through carelessness, cutting, fire, and other agencies 
raany woodlands have fallen fae below their maximum capacity oj 
production. By the application of a little intelligent guidance ir 

making proper improvement cuttings and by affording protectior 
from. Be animals and fire it is often possible within the perio: 
of a few years to bring about a marked change for the better in th; 
composition and quality of the woodland. This method often sue. 
ceeds better than planting trees. This is illustrated by the experienc 
of woodland owners. A progressive farmer in Summit County, Ohio 
wishing to handle his woodlands rightly, excluded all live stock by 
fencing and at the same time planted catalpa in the larger openings 
in his woods. In 10 years the forest floor, instead of being bare anc 
packed hard, consisted of a deep layer ot spongy organic matter 
affording Prorection to the roots of the trees. A complete understory 
of young yellow or tulip poplars, hard maple, beech, elm, white oak 
hickory, and ash had sprung up. The volunteer poplars, it should bi 
carefully noted, had grown to from 6 to 12 feet in height and com: 
pletely overtopped and suppressed the planted catalpa. Since thc 
poplars were the more valuable of the two species because of theit 

rapid rate of growth and the useful quality of the lumber, nature hac 
beaten the owner at his own game. By making proper thinnings 
then, in 5 years the woodland was brought to the very satisfactor j 
condition of having a good stand of valuable species of trees filling 
all the openings and coming on to take the place of the mature trees 
as cut. : 

In choosing species for planting it is always best to consider firs! 
the most desirable kinds of native trees, since they are already ac’ 
climated to the local conditions and are tea subject to failure. th 
general, the various conifers, including the pines, are to be recom 
mended for planting in most sections of the country because they 
are quick growing and yield softwood, which is in more demand thar 
the hardwoods. Cottonwood, which holds the record for the fastes! 
production of wood, is a good tree for relatively moist situation: 
of good soil. Black locust takes root quickly on dry slopes anc 
possesses to a marked degree the ability to hold the soil against agent: 
of erosion. (Fig. 12.) It is somewhat limited in its range of suc 
cessful growth by a locust boring beetle, which, however, can be con 
trolled to a great extent by means of proper spacing and handling 
of plantations.t Black walnut is probably one of the best kinds o/ 
trees for the farm, owing to the high quality and value of its WOO0C 


1s * Refer to U. 8. Department of Agriculture Bulletin 787, ‘“‘ Protection from the Locus! 
orer.’ 
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nd its production of edible nuts. The more desirable trees for the 
arm to be favored in planting over a large region of the Eastern 
tates include also the faster-growing red oaks, white oak, ash, 
ickory, and yellow poplar.’ 

The planting of forest trees for shade, nut production, and orna- 
fatal purposes, as the original timber becomes scarcer, has an in- 
reasing place of importance on our farms and likewise in the towns 
nd cities. 

Information regarding the kinds of trees, ways of obtaining seed 
r seedlings, trerhods of sowing and planting, and the care 2 trees 
an be had upon application to the various State foresters or the 
‘orest Service, U. S. Department of Agriculture. Some of the 
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Fie. 12.— Black locust planted on waste land, supplying the farm with fence posts 
and enriching the soil. 


dtate foresters, in addition to furnishing information, supply tree 
eedlings of the most desirable species at cost prices. 

_ Next to the improvement of existing woodlands by proper han- 
ling and good methods of marketing the products, no branch of 
‘arm forestry is of greater importance than forest planting. 


ADDITIONAL INFORMATION. 


| (1) Additional information on forestry may be secured by writ- 
ng to the Forester, Forest Service, Washington, D. C. A list of 
wailable forestry publications can be Sained: tholuding those bear- 


| 


1Much practical information on what to plant and how to plaat forest trees is found 
‘n Farmers’ Bulletin 1085, “ Growing and Planting Hardwood Seedlings on the Farm,” 


| 
| 


Debits 1 
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ing directly on the subject of forestry for the farm. Some of ths 
more important are: | 


Basket Willow Culture (Farmers’ Bulletin 622). 

Care and Improvement of Farm Woods (Farmers’ Bu.letin 711). 

Measuring and Marketing Farm Timber (Farmers’ Bulletin 715). 

Cooperative Marketing of Woodland Products (Farmers’ Bulletin 1100). 

Preservative Treatment of Farm Timber (Farmers’ Bulletin 744). 

Waste Land and Wasted Land on. Farms (Farmers’ Bulletin 745). 

The Windbreaks as a Farm Asset (Farmers’ Bulletin 788). ees 

Advice to Forest Planters in the Plains Region (Farmers’ Bulletin 888). 

The White Pine Blister Rust (Farmers’ Bulletin 742). 

Machinery for Cutting Firewood (Farmers’ Bulletin 1023). 

Making Woodlands Profitable in the Southern States (Farmers’ Bulletiy 
1071). | 
Growing and Planting Hardwood Seedlings on the Farm (Farmers’ Bulleti i} 
1085). ‘ 

Beautifying the Farmstead (Farmers’ Bulletin 1087). 

Street. Trees (Agricultural Department Bulletin 816). 

The Status and Value of Farm Woodlots in the Hastern United States (Agri 
cultur al- Department Bulletin 481). 

Use of Wood for Fuel (Agricultural Department Bulletin 743). a 

Small Sawmills (Agricultural Department Bulletin 718). 4 

Protection from the Locust Borer (Agricultural Department Bulletin T87)e ft 

| 
i 
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Protection of Forests from Fire (Forestry Bulletin 82) ; price, 15 cents. 
(2) Circulars or bulletins on various phases of home forestry hav. 
been published by most of the State foresters. No attempt is mad 


forestry should be addressed £0 the various extension specialists i i 
forestry connected with the State agricultural colleges, to the count, 
agents, or to the State forestry departments, as follows: = 


Official. 


State. 


Alabama! 07 tees State commisssioner of forestry... .- Meee Montgomery. | 
California niece. ies State forester... -..... 2. San ane eee ee Sacramento. 


Col0fad0o2e-ac teec ae State forester:.<.-..-...-) cece spe ee Fort Collins. 
Connecticut.......-- DlaLegOrester 2s. ......... cape epee ma 2 SS SRE epee New Haven. 
Tdihos ese see State commissioner of forestry.2... 22. 3. ee ee Boise. 
indianaecs eee. wer Secretary, State board of forestry. 22: 22-24. 32 Indianapolis. | 
LOW Assoc eee State forestry Commissioner io. < oss 52 ee Des Moines. | 
Kansas ose asf State forester. .:5.........2..5¢. ones tas Manhattan. =) 
Kenticky-se es. 2 Commissioner of geology and forestry........---...-----.----.- Frankfort. . ~~ { 
Pouisianas eee Superintendent. of forestry 2.5.0.4 2-25.22 ee New Orleans. 
Main eva e ee ee Forest commissioner... ..20225.2.5. 2) salve as oe ee Augusta. 
Maryland2.; .<.. <2¢: State forester... -........ isc; Sage eee be Baltimore. 
Massachusetts..-....| State forester..:..:.... 2... 2222 Boston. | 
Michigan =.) od. 227. State forester... 2.0.2... 255. stee eee ee Roscommon. 
Minnesota....... JJ2.| State forester... 2.2... .... 1. sae St. Paul. 
Montana 8 73075. 222 State forester...:........-. oe Helena. 
New. Hampshire.,~:| State forester........-..:.... {Sie ee eee Concord. 
New Jersey.....-.-- Statedorester...2-:....... 5. Sees ee tee Trenton. 
New York: 22.2252. Superintendent of forests... asc see. 2. den ee ee Albany. | 
North Carolina... ... State forester-co: 2... 2 aoe ee ee ee Chapel! Hil. 
North Dakota....... Stateforesterss........... <2 te sceiek eee ne ee pee ee Bottineau. 

Ohio® see see aa Statetorester 23.0... .... SRS ee ee Wooster. 

Oregint. ace oe Stateforester...<....... .. pee ee Salem. 
Pennsylvania....--- Commissioner of forestry .. 2atese es <s seen os Harrisburg. 
Rhode Island...---- Commissioner offorestry ... :.22=.. cee ace eo ee Chepachet. 
South Dakota....... Forest Supervisor. ...-... «. 9ee meee ae pe eet oe eee eee Custer. 
Tennessee.......---- Forester ofState geological Survey. sce--o-s-~: 542s en ueceee eee Nashville. 

TOexasi2. oca e okree stateforéster:........... 22 Ruseeueedeeeeeueeec aes ee College Station | 
Vermont...e eee Chieiiorester....... .. . Pee eee ve oe ee Montpelier. 
Virginiaves:..cae Siateforester:... >... . Segpesemmeer: seas ba teeny cee University. | 
Washington........- Dtatetorester jc... . . . nee ee ies tee eb che 2 Olympia 
West Virginia....... Forest Warden... 2... .. . 2 Saeco oy es oe Philippi. 
Wisconsil 223-22. Conservation commissioners saeesee= ssh ean ess cs a eee eee Madison. 
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(3) Sets of about. 50 colored lantern slides, each, accompanied by a 
‘labus, or lecture, will be loaned to schools and other educational 
jencies by the Forest Service for short periods on condition that 
‘rrowers agree to pay transportation charges, to be responsible for 
des lost or broken, and to forward the slides promptly and in good 
‘adition upon request. Application should be made as far in ad- 
nee of the need as possible, since the sets are usually engaged for 
-considerable time in advance. The subjects upon which sets are 


sailable are: 


[restry in Agriculture. Manual Training and Forestry. 
[rm Forestry in the South. Geography and Forestry. 

ree Windbreaks. Life of a Tree. 

sveet Trees. ‘onservation of the Forest. 

hes Woodlands. Forestry in the United States. 
}ture Study and Forestry. The Work of the Forest Service. 
I tany and Forestry. Recreation on National Forests. 


Application should be made to the Forester, Forest Service, Wash- 
jeton, D. C., for the loan of any of the above sets of lantern slides. 
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Fic. 13.—Forest trees needed to check soil erosion and make land bring an income. 


Vy Petes on farms in the eastern half of the Unite 
States would form a strip 105 miles in width reaching 
from New York to San Francisco. | 

Farmers own as much forest land as do all the lumberme 
and other private holders together. : 

Farms contain more than one-half the entire hardqia fores. 
area of the United States. | 

Woods occupy a larger part of the farms of this country thar 
does any other crop; in fact as much as all the cereal crop; 
combined. | 

The haphazard cutting of trees with no ie or thought for 
the future invariably results in the deterioration of the woods 
both in quality and value. Often the rapid-growing, straigh 
trees are cut because they can easily be worked up, and ye 
these are the very ones that should be left to develop into high 
grade timber. 

Using good pasture land to support scrub stock and devotin; 
woodland to the growing of inferior trees are both examples 0 0. 
mismanagement on the farm. 

Many woodlots on farms consist of park-like stands of de. 
fective trees having little commercial value. The forest shoulc 
be so dense that little grass can grow. If stock need additiona 
shade some woodland may be included in the pasture. Thc 
attempt to combine stock grazing with timber growing in farn 
woods is neither good grazing practice nor profitable forestry 

A forest without young growth is like a community of ol¢ 
people; it will die out. | 

Timber is a national necessity; the supply of it is being rap 
idly depleted. By growing more timber, the farmer increases 
his own income and benefits the public. | 

On the poorer lands of many farms in the United States white 
pine, ash, oak, hickory, poplar, black walnut, cottonwood, black 
locust, shortleaf pine, or slash pine is the best-paying crop. __ 

On remote farms, where buyers formerly would make nc 
offer on less than a carload of timber, good roads and the moto 
truck have made it possible for the farmer to sell individua. 
trees at fair prices. | 

On account of big increases in prices the total value of the 
timber product for farm woodlands in 1919 is estimated to haye 
risen to about double that of 1910, or to about $400,000,000. 
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FORESTRY INCREASES FARM INCOME BY 


1. Making waste lands yield a profit by grow- 
ing timber on 

Poor soils Wet lands 

Steep slopes Unused corners 

Rocky lands __Eroded lands. 

2. Furnishing paying employment for men 
and teams during the winter. 

3. Utilizing timber better on the farm and 
avoiding waste by 

Cutting low stumps and small tops, 

Using substitute woods in construc- 
tion, 

Treating nonlasting woods. 

4. Increasing crop yields by planting forest 
tree windbreaks. 

9. Growing more and better timber on the 
farm through 

Protecting the woods from fire and 
overgrazing, 

Selecting for cutting the mature, de- 
fective, overcrowded, and inferior 
kinds of trees, and leaving the 
straight, thrifty, and better kinds, 

Planting to fill openings in woods. 

6. Marketing the higher grades of wood prod- 
ucts direct to consumers at fair prices as 


Saw logs Posts 
Poles Pulpwood 
Piling Firewood 


Cooperage bolts Spoke blocks 
Handle bolts Tannin bark. 


MAKE YOUR WOODLAND PERMANENTLY 
PROFITABLE. 
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SOME DOCKAGE MAXIMS 


HE PERCENTAGE OF DOCKAGE is an essential 

factor in arriving at the true value of a lot of 

wheat. This dockage may consist of either useful or 
harmful foreign materials. 


The various methods of handling dockage should 
be carefully investigated and the one that is best 
suited to the needs of the local conditions should be 
adopted. 


When a large percentage of dockage is present in 
wheat it is advisable to remove it on the farm or at 
the point of shipment and. thus avoid paying the 
freight for the dirt, chaff, weed seeds, etc., on the 
basis of the rate for wheat. 


The farmer should get a higher numerical grade 
for his wheat under the dockage system of the Fed- 
eral grades than he would under a system of grading 
that does not require a determination for dockage 
but lowers the grade on account of the total foreign 
material present in the wheat marketed at country 
points. 


The dockage system in operation protects the 
farmer from the possibility of low prices fixed by 
the local buyer in order to insure a safe purchase on 
a flat-rate basis. 


Contribution from the Bureau*of Markets 
GEORGE LIVINGSTON, Chief 
Washington, D. C. March, 1920 


OCKAGE UNDER THE FEDERAL WHEAT 
GRADES. 


RALPH H. Brown, 
Grain Supervisor, Bureau of Markets. 
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DOCKAGE DESCRIBED. 


N GRADING WHEAT under the Federal standards one of the 
Tundamental principles is to determine the numerical grade on a 
dockage-free basis; that is, the dockage is first removed from the 
mple and the grade determination is made on the clean or dockage- 
ee wheat. A few exceptions to this principle are noted in the 
llowing pages. 

What is dockage? It is the foreign material screened from a 
mple of wheat to be graded, by the use of appropriate hand sieves 
ee fig. 1), or other cleaning devices, such as those approved by the 
nited States Department of Agriculture. It consists of sand, dirt, 
zed seeds, weed stems, chaff, straw, grain other than wheat, any 
her foreign material, and in certain cases some finely broken and 
vall shriveled kernels of wheat. 

The purpose of the dockage provision in the wheat standards is to 
able the person grading the representative sample to determine the 


'The method of determining dockage in wheat recommended by the Department of 
riculture in Farmers’ Bulletin 919 was based on the official grain standards of the 
ited States for wheat made effective on July 1, 1917, for winter wheat and on August 
1917, for spring wheat. The official grain standards for wheat of all classes were 
vised, effective July 15, 1918, and this publication sets forth the recommendations of 
> department on the determining of dockage under the revised grades. 


2 3 
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In grading the dockage-free sample of wheat, the factor “ Foreig 
material other than dockage” (see columns 9 and 10 of the table 
on page 24) is further considered under two headings, namely 
“Cereal grains” and “ Matter other than cereal grains.” “ Ceres 
grains” include rye, barley, emmer, spelt, einkorn, corn, grain sorg 
hums, oats, and rice only. ‘“ Matter other than cereal grains” ir 
cludes weed seeds, buckwheat, flaxseed, wild oats, and dirt. A cei 
tain total mit, which includes the entire amount of this foreig 
material in the dockage-free sample, is specified for each gradi 
Within this total, however, the “ Matter other than cereal grains 
(weed seeds, etc.), has a cen limitation. The percentage of wee 
seeds permitted within each grade is smaller than that for “ Ceres 
grains” because the former more seriously affects the milling valu 
of wheat than does the “ Cereal grains,” and these weed seeds ma 
have ingredients which are positively harmful. 

Referring to the heading “ Foreign material other than docks 
in the tapalated and abridged ona requirements for the Feder: 
grades on page 24, a few examples will be cited to illustrate th 
erade requir ements: 

1. If the foreign material in the dockage-free sample of whee 
consists of rye and small oats kernels only (cereal grains): 1 pe 

cent is permitted in Grade No. 1, 2 per cent in Grade No. 2, et 
(See “ Total” column.) 

2. If the foreign material in the dockage-free sample consist 
of chess (cheat) and cockle only (matter other than cereal grains) 
4 per cent is permitted in Grade No. 1, and 1 per cent in Grade Nc 
2, etc. (See “ Matter other than cereal grains” column.) 

3. If the foreign material in the dockage-free sample consists c 
rye (cereal grains) and cockle (matter other than cereal grains. 
and if $ per cent is cockle, then only 4 per cent may be rye for th 
Grade N6. 1, as the total foreign material for this grade must nc 
exceed 1 per cent. If 13 per cent is cockle, the sample will grad 
No. 3 on account of the factor “Matter other than cereal grains. 
and the rye in this case must not exceed 14 per cent, as the total Jim: 
for the grade 1 is 8 per cent. 

Cereal Bene and matter other than cereal grains may be eithe 
“Dockage” or “Foreign material other than dockage,” and th 
ApeeiReation ere the Federal grades depends on whether the mé 
terial is separated from the saree by the use of the appropriat 
sieves. If separated, it is classified as “ Dockage.” If it is not sey. 
arated, it becomes a factor in the grading ander the heading “ For 
eign rrteeial other than dockage.” (See figs. 2 and 3.) | 

Ordinarily the foreign material classified as dockage can be r¢ 
moved from the wheat with comparatively simple cleaning machiner) 
such as is installed in many of the grain elevators and mills, or 
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san be removed on the farm with an ordinary portable fanning mill 
equipped with screens having perforations like those specified for 
she dockage sieves. 

. VALUE OF DOCKAGE. 


Dockage found in wheat in many cases is of real value, while in 
other cases it not only may have no value but often may contain 
ingredients that are positively harmful if ground with the wheat.’ 
Therefore the value of dockage depends on the value of the material 
separated from the wheat. Dockage frequently contains quantities 
of nutritious grain and weed seeds, as mustard, flaxseed, oats, or 
other cereal grains; much of this material can be used to good ad- 
vantage as poultry feed or stock feed. Wild mustard and flaxseed 
zan be removed from the dockage in practically a pure state by the 
use of special cleaning “anaes such as is sometimes found in 
terminal elevators and the larger flour mills, and when so separated 
will command a good price. The farmer, of course, should receive 
1 reasonable return for this valuable dockage. 

However, when dockage consists of dirt, sand, and other material 
of no value, or of material containing aye that are positively 
harmful when ground with wheat, the dockage contained in the 
wheat amounts to a specific loss, hen the entire lot is purchased 
for food purposes, and. necessitates extra expense in cleaning the 
wheat to make it suitable for human consumption. 

_ The farmer or grain dealer, of course, does not expect the purchaser 
to pay wheat prices for dirt, objectionable weed seeds, sand, chaff, 
weed stems, and straw. If the dockage system is not employed, such 
foreign material may cause a lowering of the grade. If no grading 
system is employed and the country miller or grain dealer buys wheat 
as delivered at a flat rate, or on the basis of the average quality 
delivered, the price paid is sufficiently low to protect him against 
loss ced by the objectionable foreign material delivered with the 
general run of the grain. _ Under the dockage system of the Federal 
standards, however, the amount of such foreign material separated 
and considered as dockage may be deducted from the weight of the 
Wheat purchased, and in any event does not affect the grade of the 
clean wheat. This results in a higher grade and the price paid is on 
the basis of this grade for the dockage-free wheat. In other words, 
the grain dealer or miller who purchases wheat’ containing such 
foreign material does not pay wheat prices for dirt, etc., under any 
system of grading. Where the country buyer is obliged to sell his 
Wheat, purchased from the farmer, in large markets where the Fed- 


*The injurious effects on the milling and baking qualities of straight flour made from 
wheat containing various kinds of impurities are given in detail in United States Depart- 
Ment of Agriculture Bulletin 328, “ Milling and baking tests of wheat containing admix- 
tures of rye, corn cockle, king head, and vetch,” 1915. 
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eral standards are applied, it is desirable that he correctly apply th 
standards and the dockage system in his wheat purchases so that 
may purchase and sell the commodity on the basis of the same ; 
of grades. 

Where the flat-rate method of purchase is followed, farmers w: 
little or no dockage in their grain are often obliged to sell th 
wheat at the same price as wheat containing dockage. Therefo 
where the dockage system 1s properly employed, the farmer or gr¢ 
dealer who delivers grain with little or no separable foreign mater 
in it receives full value for his wheat and is not obliged to take | 
than it is worth in order that other farmers or dealers may rece! 
the same market price for wheat containing weed seeds and other « 
jectionable separable foreign material. If the dockage system 
properly employed, the purchaser can base the price upon the 
trinsic value of the dockage-free wheat, and then take into conside: 
tion the value, if any, of the dockage present, as evidenced by 1 
kind and amount determined and the expense incurred in separati 
it from the wheat. 


DETAILED DESCRIPTION OF METHOD OF DETERMI 
ING DOCKAGE. 


CERTAIN FOREIGN MATERIAL DESIGNATED AS DOCKAGE. 


In the revised Official Grain Standards of the United States 1 
Wheat, fixed and promulgated by the Secretary of Agriculture 
April 18, 1918, effective July 15, 1918, and published in Service a 
Rogiistor y Po nccments (Markets) No. 83, a certain character 
foreign material in wheat has. been designated as “ Dockage,” whi 
is defined as follows: 


Dockage includes sand, dirt, weed seeds, weed stems, chaff, straw, grain ot) 
than wheat, and any other foreign material, which can be removed readily fr 
the wheat by the use of appropriate sieves, cleaning devices, or other practi 
means suited to separate the foreign material present; also undeveloped, shi 
eled, and small pieces of wheat kernels removed in properly separating © 
foreign material, and which can not be recovered by properly rescreening or 
cleaning. The quantity of dockage shall be calculated in terms of percents 
based on the total weight of the grain including the dockage. The percent 
of dockage so calculated, when equal to 1 per centum or more, shall be stated 
terms of whole per centum ; and when less than 1 per centum shall not be stat 
A fraction of a per centum shall be disregarded. The percentage of docka 
so determined and stated, shall be added to the grade designation. 


HOW TO SECURE THE SAMPLE FOR INSPECTION. 


In the inspection and grading of grain under the official standa1 
it is important that the grading be done on the basis of a represen’ 
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tive average sample of the lot. Section 7 (as amended) of regulation 
5 of the Regulations of the Secretary of Agriculture under the United 
States grain standards Act outlines what is deemed a representative 
sample, as follows: 


Sec. 7. For the purposes of an appeal or a dispute no sample shall be 
deemed to be representative unless it comply with the following requirements: 

Paragraph 1. It shall be at least 2 quarts in size, of which at least 14 pints 
shall be inclosed in a clean air-tight container, and the remainder, if any, in a 
elean cloth sack. 


(Nortn.—Many farmers and interior grain dealers prefer to place the entire sample 
in an air-tight container for mailing to an inspector. If this practice is followed, care 
should be taken to see that the container is clean and the wheat is dry and the time 
necessary for the delivery through the mails does not exceed a day or two.) 


Paragraph 2. In case of bulk grain in-a carload lot or in a wagon, at least five 
probes, and aS Many more as may be necessary, in the discretion of the sampler, 
shall be taken from the grain in different parts of the car‘or wagon, as the case 
may be. 

Paragraph 8. In case of bulk grain in a canal boat, barge, ship, or other vessel, 
at least five probes, and aS many more as may be necessary, in the discretion of 
the sampler, shall be taken from the grain at different points through each 
hatch or opening in the deck, except that, when it is impractical to obtain a 
sample in accordance with the foregoing portion of this paragraph, it may be 
drawn from the grain stream while running from the spout or on the belt or 
other conveyor to or from the vessel, if taken in such a way as to show an 
average of the entire lot. 

Paragraph 4. In case of grain in sacks, samples shall be drawn from such 
number of sacks selected at random from the entire lot as will, in the judgment 
of the sampler, show an average of the lot, except that, if the grade of each 
individual sack be in question, a sample shall be drawn from each sack. 
Paragraph 5. In case of grain in an elevator or warehouse, or in any other 
case not covered in this section, samples shall be taken from as many different 
portions of the lot or parcel as will, in the judgment of the sampler, show an 
average of the lot or parcel. 

Paragraph 6. The grain taken from the different portions of a lot or parcel 
Shall be thoroughly mixed, and such mixture, or a typical portion thereof, 
otherwise complying with this regulation, shall constitute a sample of the en- 
tire lot or parcel. 


EQUIPMENT FOR SEPARATING DOCKAGE. 


In determining the quantity of dockage in connection with the 
official grading of wheat the following cleaning devices are used in 
the offices of Federal Grain Supervision: 


1. A small wheat tester or device for removing barley, oats, wild oats, pieces of 
straw, weed stems, and other coarse matter from wheat. 

This is a modified form of the machine already in general use in the 
spring wheat belt, where the dockage system has been practiced for many 
years. On account of the peculiar short, jerky motion of the riddle, this 

| machine has been popularly designated as the “ wild oat kicker.” (See 
fig. 4.) 
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2. Set of perforated metal hand sieves consisting of— | 
(a) Bottom pan; inside diameter should be 183 inches; depth, 23 inches 

and roll at top of pan three-sixteenths inch in diameter. 

(b) Buckwheat sieve, with triangular perforations eight-sixty- fourtl 

inch on each side of perforations; inside diameter of sieve should 

13 inches; depth of sieve, 2 inches; and roll at top of Sieve, on 

fourth inch in diameter. | 

(c) Fine-seed sieve, with round perforations one-twelfth inch in diamete 
(Other specifications and dimensions same as for (db) buckwhe; 


Sieve above.) 
(d) Fine chess sieve, with slotted perforations 0.064 inch wide and thre 
eighths inch long. (Other specifications and dimensions same 
for (b) buckwheat sieve above.) | 
(e) Coarse chess sieve, with slotted perforations 0.070 inch wide by on 
half inch long. (Other specifications and dimensions same as fi 
(b) buckwheat sieve above.) | 
(f) Scalper sieve, with round perforations twelve sixty-fourths inch | 
diameter, depth of 14 inches; inside diameter should be 127 inche 
and roll at top of sieve five-sixteenths inch in diameter. 


Norn.—Sieves (b), (c), (d), and (e) should be made to nest very freely with the bottc 
pan. The scalper sieve (f) should nest very freely with each of the other or 


sieves and also with the bottom pan. 
The shape and arrangement of the perforations in the different sieves are illustrat 
in figure 5, and the manner of nesting the sieves is shown in figure 1. 


It is absolutely essential for the purpose of uniformity in 
spection that the dimensions of the perforations of the sieves us 
be exactly as stated above. A slight variation in the dimensioy 
materially influences the percentage of dockage obtained. In ord; 
to secure the exact size it is necessary that the perforations be c 
with dies especially made for the purpose. Sieves made with éL 
ordinary punch from tin or galvanized iron will not give accura) 
results. | 

From experiments in hand screening and cleaning various kins 
of foreign matter from wheat, it has been found that with prop 
care the metal sieves with perforate as indicated above, whi 
used in connection with the wild-oat separator, will give a practic! 
determination of dockage. | 


HOW TO USE THE HAND SIEVES. . : | 


In determining dockage such sieve or sieves should be used ; 
will remove the foreign material with the least possible loss of whe: 
including small plump, or badly shriveled kernels, or large pieces 
broken kernels. As a general rule, the use of the fine-seed sieve Wi! 
round peaons js inch in diameter, together with the scalp’ 
sieve or the “ wild oat kicker,” will be sufficient. (See fig. 6.) Ho 
ever, if the sample contains an appreciable quantity of wild buc 
wheat, pigeon grass, or other seeds of a similar character, or foreig 
material, none of which will pass through the fine-seed sieve, the 
the buckwheat sieve should be used. ‘See ies. 


EL 
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Fig. 4.—Wheat tester often used for removing coarse material in determining dockage. The tester 
is used to remove barley, oats, wild oats, pieces of straw, weed stems, and other coarse material 
from wheat. This is a modified form of a machine which had been in use in the spring wheat belt, 
where the dockage system has been practiced for years. The sample is placed in the hopper in the 
top (left), from which it flows slowly upon ariddle. The riddle is caused to have a series of short, 
jerky motions by means of the turning of the wheel shown at the rear of the machine. On account 
of this peculiar short, jerky motion of the riddle, this machine has been popularly designated as 
the “wild-oat kicker.”’ The coarse material is “kicked” up each step of the riddle until it falls 
into the hopper and pan on the right side near the top of the machine, while the wheat grains and 
fine material are separated by falling through onto a sieve and into the pans below. The fine 
materialis separated from the wheat as the sample passes over the sieve. 
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Fra. 5.—Sections of dockage sieves illustrating the perforations (actual size) of the sieves. Buckwheat 

sieve, triangular perforations , inch long on each side of perforation; scalper sieve, round perforations 

; inch in diameter; fine chess sieve, slotted perforations 0.064 inch wide by 2 inch long; coarse chess 

Sieve: slotted perforations 0.070 inch wide by 4 inch long; fine seed sieve, round perforations 3, inch 
in dintseier 
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‘All material passing through the buckwheat sieve should be con- 
idered as dockage, except that whenever the screenings removed by 
his sieve consist of an appreciable quantity of small shriveled ker- 


els of wheat, the material so removed should be rescreened over the 


ame sieve. 

In the rescreening, the material should be carefully deposited at 
ne edge of the sieve, then while holding the sieve at an angle of 25 
yr 30 degrees, it should be tapped lightly until all material has 
passed either to the opposite edge of the sieve or through the per- 
‘orations. If operated properly, the material at the opposite edge 
f the sieve will consist mainly of wheat and should be classed as 
vheat and not as dockage. 

The material that passes through the sieve will consist mainly of 
vild buckwheat and other weed seeds, together with a small per- 
sentage of shriveled kernels and small broken pieces of wheat, and 
these should be classed as dockage. In exceptional cases it may be 
necessary to repeat the rescreening in order to arrive at an equitable 
Jetermination of the percentage of dockage. 

The chess sieves should not be used unless the sample in question 
contains an appreciable quantity of chess (cheat). (See fig. 8.) As 
a general rule, the chess sieves should likewise not be used until 
after the sample has been screened, either over the fine-seed or the 
buckwheat sieve, as the sample may require. Whenever it 1s neces- 
sary to screen for chess, the fine chess sieve with perforations 0.064 
by 2 inch should be used, except when the sample consists of wheat 
of large kernels mixed with large chess seeds. Large chess seeds in 
a sample of wheat consisting mainly of small kernels of wheat from 
which the chess can not be separated readily should be considered as 
“Foreign material other than dockage,” and the sample should be 
handled and graded accordingly. 

Whenever in the use of chess sieves the screenings consist of an 
appreciable quantity of small shriveled or split kernels, the material 
so removed should be rescreened over the same sieve, manipulating 
st as described for rescreening over the buckwheat sieve. In re- 
screening over the chess sieve, the material should flow with and not 
across the slots. 


The scalper sieve is to be used for removing coarse foreign mate-, 


rial. Any thrashed wheat kernels that remain on the scalper sieve 
should be picked out and returned to the wheat and should not be 
considered as dockage. 

The dockage thus determined will consist, therefore, of the coarse 
foreign material in addition to the finer screenings obtained by hand 
sieving. Since any foreign matter remaining in the wheat after the 


* 
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removal of dockage is considered as “ Foreign material other than 
dockage,” and consequently directly affects the grade, great care 
should be used in sieving the samples. 


TEST WEIGHT DETERMINED ON DOCKAGE-FREE 
WHEAT. 3 


The Federal grades provide that each determination of dockage, 
moisture, temperature, odor, onions, garlic, and live weevils or other 
insects injurious to stored grain shall be upon the basis of the grain 
_ including dockage. All other determinations shall be upon the basis 
of the grain when free from dockage. Since the test weight per 
bushel is one of the main factors in determining the grade, the dock- 
age should be determined with a sufficient quantity of the original 
sample to provide at least enough dockage-free wheat for making 
the test weight with a pint tester, and preferably the dockage should 
be removed from a sufficient quantity of wheat for obtaining the 
test weight with a quart tester. The offices of Federal Grain 
Supervision have instructions to make the weight per bushel test with 
a quart tester. (See fig. 10.) Under average conditions a sample of 
1,000 grams (about 2} pounds) will be a sufficient amount for de- 
termining the test weight with a quart tester. However, if the 
wheat contains a large amount of coarse material and other foreign 
matter, 1t will sometimes be necessary to remove the dockage from 
more than 1,000 grams, in order to secure a sufficient quantity of 
dockage-free wheat to make the test weight with a quart tester. 


GRADING THE DOCKAGE-FREE SAMPLE. 


After the dockage is removed from the original sample and the 
test weight per bushel has been determined, the sample is then ex- — 
amined to ascertain if an analysis is to be made for any other factors 
provided for in the Federal standards that will determine the grade. 
(See fig. 9.) While provision is made in the standards for many 
factors that affect the quality and condition of wheat, the actual 
practice of grain inspectors is to make the test for only the factor or 
factors that are necessary to determine the grade for any one sample. 
An experienced grain man is able to ascertain generally the factor 
or factors that must be accurately determined. Therefore, if the 
dockage-free sample is found to have considerable foreign material 
present that will cause it to be a grading factor, the sample is reduced 
in size by thoroughly mixing and dividing it, preferably in the 
Boerner sampling device, to a size of approximately 50 grams 
(about 2 ounces), to permit of rapid analysis. This small portion or 
subsample is then weighed, and the foreign material is taken out of 
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the sample by hand picking. . The “ Matter other than cereal grains” 
(weed seeds, dirt, and similar material not separated as dockage) is 
| placed together, and the “ Cereal grains” (rye, barley, oats, etc.) are 
placed together. The “ Matter other than cereal grains” is weighed 
first, because it is specially considered in the grades, and the per- 
centage, by actual weight, is determined. Then the “ Cereal grains” 
are weighed and the percentage determined, in order to ascertain the 
total “ Foreign material other than dockage” in the sample. If, for 
_ example, the “ Matter other than cereal grains ” equals one-half of 1 
| per cent, then only one-half of 1 per cent of “ Cereal grains” may be 
allowed in the sample if the wheat is to grade numerically No. 1, for 
the total “Foreign material other than dockage” must not exceed 1 
per cent. If, however, there is no “Matter other than cereal grains ” 
in the sample, 1 per cent or all of it may consist of “ Cereal grains” 
and still grade numerically No. 1, This same procedure is main- 
tained for each grade, except that the percentages are increased for 
the lower grades. 


See Eee 


PRACTICAL METHODS OF HANDLING DOCKAGE. 


All of the following methods of handling dockage are employed 
in normal times and all are generally found to be satisfactory : 


1. The wheat is cleaned on the farm and only the clean wheat is hauled to 
market. 
2. The wheat delivered by the farmer is run over the proper cleaning ma- 
chinery at the country elevator or mill, and the dockage is separated and re- 
turned to the farmer. 
8 The wheat is screened by the local buyer, payment is made to the seller 
on the basis of the grade of the clean wheat only, and the dockage is retained 
by the elevator or mill as compensation for services in removing it. 
| 4. The wheat is screened by the local buyer, payment is made to the seller 
_ on the basis of the grade of the clean wheat, and the dockage is retained by 
_ the elevator or mill, and if the value of the dockage separated exceeds the cost 
| Jot separation, payment is made for it. 
| 5. The wheat containing the dockage is consigned to the large market by the 

country mill or elevator, where the dockage is separated and its value is taken 
_ into consideration in connection with the price paid for the entire carload of 
| dockage-free wheat. In some localities it is the practice to make a small charge 
_ for such services, while in other localities the services are performed without 
cost. : a4, 

°6. The wheat containing the dockage is sold to a local buyer, who in turn 
consigns it to the terminal market with the understanding that the price se- 
cured will be based upon the commercial value of both the wheat and the 
dockage. 


The first two methods mentioned, in which only the screened wheat 
“is delivered to the local buyer, tend to minimize the differences of 
opinion with regard to the grade of wheat delivered and therefore 


. 
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establish greater confidence in the grades given by the local buyer. 
Furthermore, these methods enable the farmer to utilize the foreign 
material for feed or to sell it locally. When noxious weed seeds are 
present, it is advisable to have the removed dockage ground before 
feeding, to prevent the further spread of these weeds on the farm. 
In many cases such material has a relatively high value as feed, and 
it is believed that farmers will often find it to their advantage to re- 
move the dockage themselves or to have their local buyers do it for 
them, even though it may be necessary to pay a small fee for the 
service. 

When the dockage is separated by the local buyer and is retained 
by him as compensation for the extra labor involved, as well as for 
compensation for the additional time and equipment necessary to 
perform this service, as noted in the third method mentioned, it may 
be accumulated at the elevator or mill and disposed of by chippal 
to a terminal market in bulk, or, in cases of small accumulations, it 
may be sacked and sold locally for feed. The entire factor of dock- 
age in farmers’ cooperative elevators where each farmer is finan- 
clally interested may be handled by this method. It, means, of 
course, that any material of value in the dockage can be disposed of 
advantageously and the proceeds prorated at the end of a season’s 
business among the farmers interested in the elevator. | 

When wheat containing dockage is consigned to a commission mer- 
chant at a terminal market, as noted in the sixth method mentioned, 
the commission merchant, under normal marketing conditions, will 
sell the wheat by exhibiting a sample on the exchange floor, or by 
some other method, and secure the best possible price for the grain 
contained in the car. Consideration is given not only to the value of 
the wheat itself but to the wheat plus the dockage, provided, of 
course, the dockage is composed of material having some commercial 
value. It is not unusual for a certain lot or parcel of wheat to con- 
tain a comparatively high percentage of dockage of this character. 
It should be the function and duty of the commission merchant at the 
terminal market to obtain the largest returns possible under the 
conditions. 


A FEW IMPROPER METHODS OF APPLYING DOCKAGE. 


The dockage system of the Federal standards was used in certain 
localities for the first time when the standards became effective. Be- 
cause many farmers and country buyers were not familiar with the 
application of the new dockage system, the results were that in these 
localities the country buyers were often using improper methods of . 
determining or applying dockage in the grading. A few of these 
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improper methods which have come to the attention of the Depart- 
ment of Agriculture will be cited to illustrate. 

An improper method used by dealers in some parts of the country 
was to determine the percentage of dockage and arbitrarily deduct 
this percentage from the weight of the grain purchased. This was 
done regardless of the value of the material separated. Sometimes 
this dockage was then returned to the sample, and the buyer de- 
termined the test weight per bushel on the basis of the wheat con- 
taining the dockage. This method is not in accordance with the 
Federal grading rules and may tend to decrease the test weight per 
bushel. In other instances a deduction was also made for foreign 
material present in the sample, including the material that had been 
separated previously as dockage, calculating the same material as a 
factor twice. — 

In other localities, a dockage assessment of 1 bushel per load of 
approximately 60 bushels was made regardless of the percentage of 
dockage present. It is evident that the practice of making an arbi- 
trary assessment of dockage is unjust to the farmer and not only 
encourages the marketing of the wheat containing weed seeds and 
‘other separable foreign material but also greatly discourages the 
‘general improvement in marketing conditions and good farming 
methods. 


SECURING INFORMATION RELATIVE TO DOCKAGE, 


Further information as to the correct method of determining dock- 
‘age in wheat may be obtained by writing the Department of Agricul- 
ture, Washington, D. C., or by writing to or visiting the nearest Office 
of Federal Grain Supervision. Offices of Federal Grain Supervision 
are located in the large gram markets. 
A farmer or country grain dealer may also mail to the nearest 
licensed grain inspector a sample of wheat and receive, for a small 
fee, an official certificate showing the grade and the dockage on that 
particular sample. This sample should be at least 2 quarts in size, 
of which at least 11 pints is inclosed in a clean air-tight container, 
and the remainder, if any, together with the container, should be 
placed in a clean cloth sack. The name and address of the nearest 
licensed grain inspector can be secured by writing to the Department 
of Agriculture cr to any supervision office. 
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TABULATED AND ABRIDGED GRADE REQUIREMENTS 
OFFICIAL GRAIN STANDARDS OF THE UNITED STATE: 
FOR WHEAT. 7, an 


[The numbered footnotes below must be read in connection with the tabulation.] - 


Maximum limits of— 


Minimum limits of test 


weight per bushel. : Foreign ma- |Wheat 
Se Moisture. seek terial other | of othe 
: than dockage. | classes 
Classes x 
Grade No. ur Classes ie 
Hard Red Classes | Hard Red rs 
Class | \Vinter, | gup-. | Har dq | Winter, Matter 
Hard Common Pass Red Soft Red Heat | other 
Read hite, Red | Spring Winter, | Total. | dam- | Total.| than | Total, 
Spring and White Walla Ai ommon age cereal i 
P ‘| Club; and Dinan White, grains 
subclass ‘}and White 
Red Club. 
Winter. 
Lbs. Lbs Lbs Pict PwCE. Pict. | Pct. | Po ch. (Po ck | eaee 
h bee Les em ee es 58 60 58 14.0 130 2 0.1 eal 0. 5:2 
Dye sean a eee 57 58 56 14.5 14.0 4 0.2 2 1.0 at 
Oe a oe ee 55 56 54 15.0 14.5 i 0.5 3 2.0. | All 
prs sige ee 53 54 52 16.0 15.5 10 103 5 3.0 ll 
De eae eee 50 51 49 16.0 15.5 15 3.0 7 5. 0 alt 
Sample* 


* Sample grade.—Shall be wheat of the appropriate-subclass which does not come within the require: 
ments of any of the grades from No. 1 to No. 5, inclusive, or which has any commercially objectionable 
foreign odor, except of smut, garlic, or wild onions, or is very sour, or is heating, hot, infested with live 
weevils or otherinsects injurious to stored grain, or is otherwise of distinctly low quality, or contains small. 
inseparable stones or cinders. ; 


(1) The wheat in grade No. 1 shall be bright. = 
(2) The wheat in grades Nos. 1 to 4, inclusive, shall be cool and sweet. es : 
(3) The wheat in grade No. 5 shall be cool, but may be musty or slightly sour. ? 
(4) The wheat in grade No. 1 Dark Northern Spring and grade No. 1 Northern Spring may contain not 

more than 5 per centum ofthe hard red spring wheat variety Humpback. ; : 
(5) The wheat in grade No. 1 Amber Durum and grade No. 1 Durum may contain not more than 5 per 

centum ofthe durum wheat variety Red Durum. 3 = 
(6) For each of the subclasses of the class Durum, grade No. 1 and grade No. 2 may contain not more 

than 2 per centum and 5 per centum, respectively, of soft red winter, common white, and white club 

wheat, either singly or in any combination. Pe 
(7) For each of the subclasses of the classes Hard Red Spring and Hard Red Winter, grade No. land grade 

No. 2 may contain not more than 2 per centum and 5 per centum, respectively, of common white, white 

club, and durum wheat, either singly orin any combination. , 

(8) For each of the subclasses of the classes Soft Red Winter, Common White, and White Club, grade 


Ne ae grade No. 2 may contain not more than 2 per centum and 3 per centum, respectively, of durum 
wheat. 


NotE.—For grades for Mixed wheat, Treated wheat, Garlicky wheat, and Smutty wheat see sections 
Nos. 21, 22, 23, and 24, respectively, of the official grain standards of the United States for wheat. 


roe above tabulation does not constitute in whole the official grain standards of the United States for 
wheat. 
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Fic. 10.—Standard method of determining the test weight per bushel.t| The test weight 
per bushel is determined on the dockage-free wheat. The wheat is poured into the 
quart kettle from a funnel, the opening of which is 14 inches in diameter and 2 inches 
above the top of the kettle. The excess grain is stroked off by means of three migzag 
motions with the sides of the special wood stroker, with round edges, held vertically. 


1 Norr.—The quart tester shown in figure 10 is described in detail in U. 8S. Department 
of Agriculture Bulletin 472, together with the standard method of making the test. This 
tester has been adopted as the official tester and is being used by the department in con- 
nection with the enforcement of the United States grain standards Act. (The special 
stroker should be of hardwood, % inch thick, 13 inches proad, and 12 inches long, each 
ledge being a perfect half circle.) 


| 
| 
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POST - OFFICE ADDRESSES OF OFFICES OF FEDERAI 
GRAIN SUPERVISION. 


Minneapolis, Minn. : 
326 Flour Exchange. 


Atlanta, Ga.: 
1712 Citizens and Southern Bank 


Bldg. 
Baltimore, Md.: 
610 Keyser Bldg. 
Boston, Mass. : 
Room 1140, 141 Milk St. 
Buffalo, N. Y.: 


98 Dun Bldg. 
Cairo, Ill.: 


Room 6, Postoffice Bldg. 
Chicago, IIl.: 
General Field Headquarters, 
1132, 327 South La Salle St. 
Chicago, I11.: 


District Supervisor’s Office, 970, 


208 South La Salle St. 

Cincinnati, Ohio: 

210 Johnston Bldg. 
Cleveland, Ohio: ; 

709 Illuminating Bldg. 
Denver, Colo.: 

509 Cooper Bldg. 
Duluth, Minn. : 

Rooms 1-4, Sherwood Bldg. 
Fort Worth, Tex. : 


511 First National Bank Bldg. 


Galveston, Tex.: 

222 Security Bldg. 
Indianapolis, Ind.: 

827 Board of Trade Bldg. 
Kansas City, Mo.: 

310 Postal Telegraph Bldg. 
Louisville, Isy.: 

27 Board of Trade Bldg. 
Memphis, Tenn. : 

403 Exchange Bldg. 
Milwaukee, Wis.: 

821 Railway Exchange Bldg. 


Nashville, Tenn. : 
807 Independent Life Bldg. 
New Orleans, La.: . 
504 Pan-American Bank Bldg. 
New York, N. Y.: 

Room 1607, 27 William St. 
Oklahoma City, Okla.: 

502 Patterson Bldg. 
Omaha, Nebr.: 

738 Brandeis Bldg. 
Peoria, Ill.: 

509 Lehmann Bldg. 
Philadelphia, Pa.: 

578 Bourse Bldg. 
Portland, Oreg.: 

519 Postoffice Bldg. 
San Francisco, Calif. : 

1131 Merchants Exchange. 
Seattle, Wash. : 

2304 L. C. Smith Bldg. 
Sioux City, Iowa: 

335-338 Grain Exchange Bldg. 
Spokane, Wash.: 

516 Chamber of-Commerce. 
St. Joseph, Mo. (substation of Kau 

City) : 

1008 Corby-Forsee Bldg. 
St. Louis, Mo.: 

817 Pierce Bldg. 
Tacoma, Wash. (substation of Seattle) 

138 Perkins Bldg. 
Toledo, Ohio: 

2009 Second National Bank Bldg. 
Wichita, Kan.: 
313 Sedgwick Bldg. 
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winter cover for the land, thus preventing wash- 

ing and leaching. They also provide winter pasture 
and grain and forage for work stock and may be 
grown to advantage 1 in rotation with corn and cotton. 
The oat crop is one of the best for fall sowing where 
it withstands the winter. 

The principal varieties of oats suitable for fall 
sowing are the Red Rustproof, Fulghum, and Winter 
Turf. The Red Rustproof and Fulghum should be 
grown in the Gulf States, Georgia, and the Carolinas, 
and the Winter Turf in Virginia, Tennessee, and 
-Kentucky. 

Fall oats should be sown on well-prepared land 
with a grain drill at the rate of 2 to 3 bushels to the 
acre. The date of seeding varies from September 
15 to November 15, according to the locality. Only 
clean, plump seed should be sown. 

Fall oats may be harvested with the bindes or the 
mower. A large part of the crop is cut for hay or is 
fed in the bundle without thrashing. Bundle oats 
and oat hay make excellent summer feed for work 
stock. Oats may also be used for pasture or as a 
soiling crop. 


Contribution from the Bureau of Plant Industry 


WM. A. TAYLOR, Chief 
- Washington, D. C. July, 1920 


ALL-SOWN grain crops in the South provide a 2 


Beceem 


FALL-SOWN OATS. 


| W. WarBuRTON, Agronomist in Charge of Oat Investigations and T. R. 
STANTON, Assistant Agronomist, Office of Cereal Investigations. 
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THE FALL-OAT AREA. 


HE United States devotes more than 42,000,000 acres to oats each 
year, of which more than nine-tenths is spring sown. No regu- 

ar annual reports on the acreage of fall-sown oats are made by the 
sureau of Crop Estimates of the United ‘States Department of Agri- 
ulture. However, this bureau made special reports on the acreage of | 
all-sown oats for the years 1916, 1917, and 1918, the figures reported 
eing 3,054,000, 3,278,000, and 2,372,000 acres, respectively. The 
creage harvested, as compared with the acreage sown, was re- 
vorted for 1917 only; of the 3,278,000 acres sown 2,424,000 were 
arvested. The difference between the seeded and harvested acre- 
ges normally is not so great, as the percentage of winterkilling 
‘uring the winter of 1916-17 was unusually high. 
These special reports show that in the fall-oat area, embracing 
he States from Maryland, West Virginia, Kentucky, Arkansas, and 
Vklahoma southward, about 45 per cent of the oats grown are fall 
own. The States in which more than 60 per cent of the acreage 
8 sown in the fall are North Carolina, Georgia, Florida, Alabama, 
Mississippi, and Louisiana. 
| Fall oats are much less hardy than fall wheat and rye and can 
’e grown only where the winters are comparatively mild. No 
lefinite limits can be drawn marking the sections where fall-sown 
ats succeed. The variety, the method of preparation, the time and 
oanner of seeding, the kind of land on which the crop is grown, 
3 
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and the climatic conditions of the particular section must all be 
taken into account. Oats sown early in drills or furrows on well- 
prepared land often survive the winter in the same locality where 
those sown under less favorable conditions winterkill. Fall-sown 
oats may be successfully grown in a particular section for several 
years; a season may then come when the crop will be entirely de- 
stroyed by cold or other unfavorable conditions. This was the 
case in the winter of 1916-17, when February freezes killed oats in 
localities where they were supposed to be practically a certain crop. 

The accompanying map (fig. 1) shows approximately the sections 
in which oats can be sown in the fall with a reasonable degree of 
: success. The crop is 
recommended for 
South Carolina, 
Georgia, Alabama, 
Florida, Mississippi, 
and Louisiana; for 
Virginia and North 
Carolina, except in 
the Piedmont and 
mountain sections; 
and for southern 
and eastern Texas. 
In favorable years it. 
can be grown in 
central and northern | 


Fig. 1—Map of the southeastern portion of the United Texas, Arkansas 
States, showing the area in which oats may be sown in (except the Ozark 
the fall. The heavily shaded portion shows the section 3 | 
where they are a comparatively sure crop; the section region), Tennessee, 
where they may be grown in favorable years in shown by parts of Kentucky, | 
lighter shading. 


at the lower eleva- 
tions in western North Carolina and Virginia, and in southern 
Maryland. In these sections the yield is usually much better than 
that obtained from spring-sown oats; hence it is advisable to sow at. 
least a part of the oat acreage in the fall and run the risk of loss from 
winterkilling. Fall-sown oats are also grown to a limited extent in 
western Washington and western Oregon. In California it is the 
practice to sow oats in the late fall or early winter. The conditions | 
in these States are so different from those in the South, however, that 
discussion of them is not included in this bulletin. | 


ADVANTAGES OF FALL OVER SPRING SEEDING. 


Farm conditions in the South can be improved by the use of a 
greater variety of crops and of definite systems of crop rotation and | 
by the keeping of a greater number of live stock. <A rational crop | 


t 
ae} 
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Fall-Sown Oats. 5 
rotation in the South is one which occupies the land practically the 
entire year, protecting the soil from washing during the winter by 
the use of a growing crop, such as crimson clover, vetch, or grain. 
Increasing the number of live stock requires the production of more 
grain for feeding. Fall-sown grains combine the two essential 
features, grain production and soil cover, in one crop. To some ex- 
tent they also supply a third desirable feature, winter pasturage. 
The advantages of fall seeding of oats over spring seeding wher- 
ever the fall-sown varieties can be grown are numerous. The yields 
are usually better, the fall-sown oats mature earlier, the land can 
usually be prepared in better shape in the fall than in the spring, fall 
‘seeding interferes less with other work than does spring seeding, 
poorer land and less fertilizer can be used for the fall-sown crop, and 
‘the fall-sown crop furnishes a cover for the soil during the winter 
‘and prevents washing. 

Fall oats almost invariably yield more than spring oats, owing to 

‘their earlier maturity, stronger growth, and greater freedom from 
‘disease. If a part of the stand is lost from winterkilling, the plants 
‘which are left stool vigorously, so that the stand at harvest is often 
‘much better than was apparent in early spring. Fall-sown oats 
‘usually grow more vigorously and mature from 10 days to 2 weeks 
earlier than those sown in the spring. This earlier maturity often 
‘marks the difference between success and failure, as the later matur- 
ing grain is more likely to be injured by storms or drought and by 
‘rust and other plant diseases. Oats require comparatively cool 
‘weather for their best growth, so that those which mature earliest 
usually yield best, as the conditions are better suited to their develop- 
ment. The early maturity incident to fall seeding also allows the 
-erop to be removed from the land earlier than spring seeding, giving 
more time for the preparation of the soil, seeding, and the growth of 
the following crop. 

In order to obtain a satisfactory crop of spring oats it is necessary 
in the extreme South to sow the grain in January or early in Feb- 
ruary, and in February or early March farther north. At this time 
the ground is usually wet and cold and is not in condition to make a 
good seed bed. Clay soils may be materially injured by working 
them when wet, and only very sandy ones can be handled satisfac- 
torily in this condition. On the other hand, at the time when the 
grain should be sown in the fall the ground is ordinarily in good con- 
dition to work, and a good, mellow seed bed can be prepared. This 
better preparation starts the young plants into vigorous growth and 

they go into winter in good shape. Seed sown in the winter or early 
spring on poorly prepared land is handicapped by this poor prepara- 
tion, grows slowly, and is never as vigorous as that sown in a good 


seed bed. 
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When weather and soil conditions are right for preparing land 
in the spring, teams and men are needed to get the land ready for 
the more important crops, corn and cotton; consequently the prepa- 
ration of the land for sowing oats is hurried or neglected. Fal] 
seeding comes at a time when the teams are not needed for other 
work and there is more time to do the work properly. It allows a 
better division of the farm work, so that more time can be given to 
preparing the land in the spring for other crops. If the fall-sown 
crop of oats fails, little additional work is necessary to put the land 
in shape for reseeding in the spring. 

As the plants have a longer time to draw the plant food from the 
soil and as they naturally grow more vigorously, fall-sown oats 
can be grown on poorer ground and with less fertilizer than those 
sown in the spring. Good soil and proper fertilization have much 
to do with the success of the oat crop in the South, however, regard- 
less of the time of seeding. : 

One of the greatest losses on southern farms is from the washing 
of the soil during the winter. This can best be prevented by grow- 
ing a fall-sown crop. Oats make a close, dense cover, which is 
very effective in holding the surface soil to prevent washing. - 

The foregoing are some of the reasons why it is desirable to sow 
oats in the fall in the South wherever there is a reasonable chance 
that they will withstand the winter. Proper methods of soil prepa- 
ration and of seeding and the use of plump, heavy seed of hardy, 
productive varieties will largely increase the production of this 
grain. The methods described in this bulletin are in use by the 
agricultural experiment stations and by good farmers. 


VARIETIES OF FALL-SOWN OATS. 


The varieties of fall-sown oats commonly grown in the South are. 
of two types, the Red Rustproof and the Winter Turf. The Red 
Rustproof type includes the common Red Rustproof under several. 
similar names and selections and strains of that variety under entirely 
different names. Only one variety of the Winter Turf type is 
commonly grown, though many names are applied to it. | 

Red Rustproof is the typical variety of the group to which that 
name is here applied. Among the other names used for the. same 
variety are Red, Texas Red, Red Texas, and Texas Red Rustproof. 
The leaves of the young plant in the fall are medium green in color 
and rather broad. The plant, while spreading, is less so than most. 
other fall-sown grains. Seedling plants of the Red Rustproof oat. 
are shown in figure 2. The straw of this variety is of medium 
height, straight and stiff. The heads are not large, but numerous. 
The grains are large and plump, yellowish or reddish brown | 
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color, and usually all awned. The Red Rustproof is early in ma- 
turing and is quite free from rust. Varieties similar to the Red 
Rustproof, most of which are special strains of that variety which 
differ very slightly from it, are the Appler, Bancroft, Cook, Hun- 
dred-Bushel, McGehee, and Patterson. 

- The Fulghum oat has recently come into prominence in some sec- 
tions, particularly where the Red Rustproof had been practically the 
only variety grown for decades. It was first grown extensively 
in southeastern Georgia, where it is believed to have originated. 
This new variety soon became widely distributed in adjoining States, 
and it is now second to the Red Rustproof in importance among fall- 


Fic. 2.—Seedling plants of the Red Rustproof oat. Note the partially erect habit as 
compared with the spreading habit of the hardier Winter Turf oat shown in figure 4. 


sown oats. It matures about 10 days earlier than the Red Rustproof 
and the grain is usually lighter in color. In the field the Fulghum 
cin be readily distinguished from the Red Rustproof by its more 
erect heads or panicles. The kernels of the Fulghum also are 
smaller and are nearly free from the awns and basal hairs charac- 
teristic of that variety; consequently its bushel weight is usually 
higher. As it yields nearly or quite as well, its earliness gives it a 
‘distinct advantage. Panicles (heads) of the Red Rustproof and 
Fulghum varieties are shown in figure 3. 

Commercial lots of Red Rustproof oats often contain some 
medium-sized white kernels, producing strong plants and large heads 
which mature at about the same time as those from the red grains. 
The Culberson variety, as it is commonly grown, appears to be a 

selection of this white-kerneled type, though occasionally oats sold 
under this name can not be distinguished from the common Red 


\ 
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Rustproof. In some localities the Culberson oat yields as much 
grain as the Red Rustproof, produces more straw, and is a better 
variety to grow for hay or soiling. It is not at all commonly grown, 
however. | 4 


Vic. 3.—Heads of the two leading varieties of winter oats: Left, Red Rustproof; right, 
Fulghum. 


The Winter Turf oat, which is also called Virginia Gray, Virginia 
Winter, Grazing, and several similar names, is better adapted to 
pasture and hay than to grain production. The leaves are narrow, 
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ark green in color, and numerous; the plant is more spreading in 
ie fall than that of the Red Rustproof variety. This is well shown 


y a comparison of figures 2 and 4, The straw is tall and slender 
ad the heads large and loose. The grain is of medium size, usually 


ght gray in color, with distinct darker lines running from the base 


} 


) the tip. The Winter Turf oat is either bearded or beardless; the 
sards, when they do occur, break off readily in thrashing. This 
ariety is not resistant to rust or lodging. The numerous names 
pplied to it may sometimes denote distinct strains, which, however, 
iffer but little from the type. Heads of the Winter Turf and 
‘ulberson varieties are shown in figure 5. 


‘ig. 4.—Seedling plants of the Winter Turf oat. Note the spreading habit of growth, 
which denotes wintef hardiness. 


The varieties of the Red Rustproof type are best adapted to the 
wroduction of grain in all except the coldest portions of the fall-oat 
delt, where Winter Turf is to be preferred on account of its greater 
iardiness. In the sections where the Red Rustproof is sufficiently 
tardy, the Winter Turf is rather too late in maturing and is often 
njured by hot weather, producing low yields of poor quality. For 
oasture and hay production the Winter Turf is better than the Ful- 
thum, Red Rustproof, or Culberson. Toward the northern limits of 
fall-oat production only the Winter Turf should be grown. 


SOILS AND FERTILIZERS. 
SOILS ADAPTED TO OAT PRODUCTION. 


_ The soil for oats should be reasonably fertile and should hold mois- 
ture well, as this crop requires a large quantity of water and may be 
160480°—20—Bull. 1119——2 
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severely injured by drought. Any soil which will grow a coat cr , 
of cotton or corn will produce oats, though the best results will ' 


Fic. Sends of two less important varieties of winter oats: Left, Winter Turf; | 


Culberson. a 


secured on the heavier loams. Heaving, or the “ spewing out” of the 
plants, is most likely to occur on clay soils, particularly on those 
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eficient in humus. A well-fertilized sandy or sandy loam soil will 
enerally prove more satisfactory, particularly if it is well filled with 
umus, so that its moisture-holding capacity is high. Good drainage 
3 essential, however, as winterkilling is most likely to occur on 
‘oorly drained land. Rust and other diseases are also most severe 
n low, poorly drained areas. As the varieties of oats commonly 
vown in the South, with the exception of the Winter Turf, have 
tiff straw, they are less likely to lodge on rich soil than those grown 
o the North. | 


MANURES AND COMMERCIAL FERTILIZERS. 


The kind and quality of fertilizers to use for oats, as for other 
rops, depend largely on the nature and fertility of the soil, and 
onsequently local practice is generally the best guide. Barnyard 
nanure is not usually available in sufficient quantities in the South 
o be much of a factor, and therefore dependence must be placed on 
freen manures and commercial fertilizers. The crop most commonly 
ised for green manuring in the South is cowpeas, though crimson 
‘lover, vetch, velvet beans, bur clover, peanuts, and red clover are 
mong those available. Cowpeas, soy beans, and velvet beans are 
mong the best available crops to immediately precede oats. These 
ops may be cut for hay, turning under only the stubble and roots, 
yr the entire crop may be used as green manure. The fertilizing 
ffect on the following crop is about the same whether the stubble or 
ihe entire plant is turned under, but the vines add considerable humus 
md improve the physical condition of the soil. If the vines are 
wurned under, the land should be plowed three or four weeks before 
the oats are to be sown, as the ground should have time to settle 
vefore seeding. If the oats must be sown at once after the land is 
orepared, it is better to harvest the vines and disk the land thoroughly 
instead of plowing it. 

_ If the soil has been liberally fertilized for other crops, phosphoric 
acid and potash need not be added for oats. Usually, however, in- 
sreased yields result from light applications of acid phosphate and 
muriate of potash at the time of seeding. The proper quantity of 
acid phosphate to apply varies from 100 to 125 pounds to the acre on 
fertile clay soils to 200 to 250 pounds on the poorer sandy soils. 
The rate for muriate of potash varies from 30 pounds on the better 
clay soils to 60 pounds on poor sandy ones. The price of this fer- 
tilizer during the past. three or four years, however, has been too 
high to justify its use. Nitrogen is usually the limiting element in 
the production of oats on southern soils. 
If nitrogen has been supplied in liberal quantities through the 
growth of lecumes as green manures, it need not be added in com- 
Mercial fertilizers. If, however, a green-manure crop does not im- 
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mediately precede the oats, or if the preceding crop was light, some 
readily available fertilizer carrying nitrogen (ammonia) should be 
used. The best results on most classes of soil are to be obtained by 
adding this nitrogen as a top-dressing in the spring, about the time 
growth begins. On sandy soils, the appliestion of about 25 pounds 
of nitrogen to the acre is recom rama This may be in the form of 
nitrate of soda, sulphate of ammonia, cottonseed meal, or dried 
blood. On ae soils this may be eociced to 18 or 20 pou of 
- nitrogen. If the oats are grown for hay, more ee should be 
used thon when they are grown for grain. 


* FALL OATS IN THE ROTATION. 


Oats should follow a cultivated crop wherever possible. The ride 
common cultivated crops in the South are cotton and corn, and, as 
corn is removed from the land earler than cotton, enie fo 
follow the former. One of the best rotations which can be devised 
for the cotton-growing section is as follows: First year, cotton; sec- 
ond year, corn, with cowpeas planted at the last cultivation; third 
year, fall-sown oats, followed by cowpeas. The corn is cut for fodder, 
instead of being stripped and topped, as is commonly done in some 
sections; the corn stubble and cowpea vines are then turned under 
in time to sow oats in the fall. As the growth of pea vines is not 
heavy, the plowing can be done a short time before seeding. After 
the oat crop is removed the third year, the land is plowed and 
sown to cowpeas, which are cut for hay. If desired, crimson clover 
may be sown in the cotton the first year and plowed under in the 
spring before corn-planting time. Rye may also be sown the third 
year after the cowpeas and plowed under for cotton, thus provid- 
ing a cover for the soil each winter. This rotation gives two grain 
crops, corn and oats; a money crop, cotton; a hay crop, cowpeas; 
and three green-manure crops, crimson cloves cowpeas planted in 
the corn, and rye, in three years. Two crops of cotton may be arog 
in this ates if desired , making a 4-year rotation. 

Outside the cotton-growing section a good rotation, including oats, 
is aS follows: First year, corn, with cowpeas in the corn; second 
year, oats, with clover or grass seeded in the oats; thie’ year: 
meadow or pasture. 

If it is desired to grow wheat, oats may be sown after the corn, 
and cowpeas may be sown after he oats are harvested. Wheat may 
then be sown after the cowpeas and grass seeded with it. Pota- 
toes or other cultivated crops may be substituted for corn if desired. 
Where clover does not succeed, or where a permanent meadow is not 
wanted, the following rotation i is a good one: First year, corn, with 
cowpeas in the corn; second year, wheat, followed by cowpeas to 
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re cut for hay; third year, oats, followed by cowpeas, sorghum, or 
ome other forage crop. Rye may be sown after the forage crop is 
aarvested, or the forage crop may be omitted and crimson clover 
‘own early in the fall. The rye or crimson clover is then plowed 
inder the following spring for corn. Other rotations along similar 
ines can be arranged, according to the crops it is desired to grow. 


PREPARATION OF THE LAND. 


The method of preparation of the land depends to some extent on 
he previous treatment it has received and on the character of the 
oul. In any case a seed bed with 2 or 3 inches of loose, mellow 
urface soil and a firm subsoil should be prepared, as the success of 
he crop depends in a large measure on the condition of the seed bed 
ind on the fall growth. 

_If the land has been thoroughly plowed for the preceding crop, 
lisking is usually preferable to plowing for fall-sown oats, particu- 
arly if the preceding crop was a cultivated one which has been 
sept free from weeds. Two diskings, lapping half, and a harrow- 
mg are usually sufficient, though more work may be necessary to 
make a good seed bed on hard, dry soils. 

_ If, for any reason, it seems desirable to plow the land, it should be | 
alowed 5 or 6 inches deep at least a month before the oats are to be 
sown and the plow followed immediately by a spike-tooth or other 
smoothing harrow. Double disking and another harrowing should 
then put it in shape for drilling. If it is loose from recent plowing, 
the roller or plank drag may be used to make a more compact seed 
bed. Rolling may often be done to advantage on loose, sandy land, 
but on the heavier loam and clay soils the roller should always be 
followed with the harrow, to break the crust and check evaporation. 
The fertilizer may be distributed when the seed is sown if the oats 
are to be drilled; otherwise it should be applied before the last har- 
rowing. 

PREPARATION OF THE SEED. 


CLEANING AND GRADING. 


The yield of oats can be considerably increased by cleaning and 
grading the seed and by treating it to prevent smut. 

Seed oats should be thoroughly cleaned and graded before sowing. 
The stand produced from heavy seed is better and more uniform than 
that from ungraded seed. The strong, vigorous plants produced 
from plump, heavy seed stand the winter better than the weak ones 
which grow from light shriveled grains; their growth is better 
throughout the season and the yield larger. Cleaning the seed not 
only removes the weak, light grains of oats but takes out many weed 
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seeds. Most of the seeds of cheat, or chess, one set the aod trouble 
some weeds in oat fields, can be a by thorough cleaning. 

Seed oats are usually cleaned and graded with the fanning mil 
but where this machine is not apuileble and the quantity of see 
sown is small, fairly effective work can be done by pouring the grai: 
back and forth from one vessel to another in a brisk wind. If. 
considerable quantity of seed is to be cleaned, the gain from sowin, 
cleaned seed will soon repay the cost of a fake mill. 


TREATMENT OF SEED FOR SMUT. 


A considerable portion of the oat crop is lost each year from th 
attacks of the smut fungus. This loss is easily and cheaply prevente: 
by treating the seed before sowing with a solution of 1 pound o 
commercial formaldehyde (a solution of 37 to 40 per cent of pur 
formaldehyde) to 40 gallons of water.1 

The grain should be placed on a clean floor or canvas and sprinkle: 
with the solution. The pile should be shoveled over continuousl 
while applying the formaldehyde, to make sure that all the grain i 
thoroughly moistened. It should then be covered with blankets o 
canvas and left for several hours or over night, when it may be sow) 
at once or spread out to dry. It will run diodes the drill much bet 
ter if dried before sowing. Grain may also be treated by pouring i 
into a tub of the solution, stirring thoroughly, and spreading out t 
dry after it has Fined in the solution 20 minutes to 2 hour; 
Sprinkling is just as effective, however, and is a cheaper and mor 
rapid method. Care should As used not to put the treated grain int 
bins, sacks, or machinery where it is likely to come in contact wit 
smut spores. 

SOWING THE SEED. 


The success of the fall oat crop depends in a large measure on th 
time, the rate, and the manner of seeding. Early seeding with th 
grain drill or in open furrows, using 2 to 3 bushels of seed to o) 
acre, 1s recommended. 


TIME OF SEEDING. 


Fall-sown oats are less hardy than wheat or barley and for tha 
reason should be sown earlier, so that the plants may become wel 
rooted and make considerable top g growth before cold weather. Oat 
are seldom attacked by insects in the fall, so that there is no necessit) 
for delay in seeding, as with wheat ehere the Hessian fly is common 
In the extreme South, seeding need not be done until November, bu 
farther north Botae ber and “Ockana are the best months. 


1 Farmers’ Bulletin 939, entitled “Cereal Smuts and the Disinfection of Seed Grain, 
gives complete directions for the use of the formaldehyde treatment. 
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In Oklahoma, northern Arkansas, Kentucky, Tennessee, Maryland, 
ad the higher portions of Vircing and North Gavolind seeding 
nould usually be completed by September 20. In the lower por- 
‘ons of Tennessee, Virginia, and North Carolina, the mountain sec- 
ons of South Carolina, Georgia, and Alabama, southern Arkansas, 
ad in northern Mississippi and Texas, the seed should ordinarily 
2 sown between September 20 and October 10. In northern Louisi- 
na, central Texas, Mississippi, Alabama, and Georgia, and the 
ywer portion of South Carolina seeding may be done almost any 
me during the month of October, while along the Gulf coast late 
‘tober and early November seeding is usually satisfactory. 


METHOD OF SEEDING. 


|The methods of seeding oats are (1) broadcast seeding; (2) drill- 
ig with the ordinary grain drill; and (3) drilling with a specially 
evised drill by what is known as the open-furrow method. 

Oats are sometimes sown broadcast, but this method is not to be 
scommended. When sown broadcast and harrowed in, much of the 
xed is left near the surface, even in well-prepared ground, so that 
iany of the plants are shallow rooted and are killed by heaving or 
ld. A better method, where broadcast seeding is necessary, 1s to 
yw the seed on clean ground which has been disked, covering it 
bout.3 inches deep with the turning plow. The ground should then 
e left rather rough, as the uneven surface furnishes some protection 
or the plants. More seed should be used in broadcast seeding than 
1 drilling. 
|The use of the grain drill in sowing oats is strongly recom- 
aended. Drilling produces a more uniform stand and more even 
ermination and growth than broadcast seeding. Drilling also re- 
uires less seed and the plants are less likely to winterkill. Drilling 
t least 3 inches deep on well-prepared land, leaving the drill fur- 
OWs as open as possible, is advised. Drag chains should not be 
sed on the drill, nor should the land be harrowed after drilling. 
‘his leaves the seed in the bottom of shallow furrows, which in a 
leasure protects the young plants from winterkilling. Figure 6 
hows a disk drill as it shonld be used in sowing oats in the fall. 
| As the kernels of varieties of the Red Rustproof type are likely to 
tick together, the drill should be watched closely to see that the 
eed is being evenly distributed. A drill with a good force. feed will 
ow this variety quite satisfactorily. 

The Georgia experiment station a number of years ago devised 
vhat is known as the open-furrow method of seeding oats. By this 
nethod the seed is sown in drills from 16 to 24 inches apart, the ordi- 
lary single-row planter or a specially devised drill being used for 
he purpose. If desired, a drill with a fertilizer attachment may be 
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used and the fertilizer distributed in the furrows with the seed. 4 
combined grain and fertilizer drill, for sowing four rows 16 inches 
apart by the open-furrow method, is shown in figure 7. The seed, 
is sown in drills or furrows several inches deep, so that the roots 
and crowns of the plants are 2 or 3 inches below the surface. The 
rains and alternate freezing and thawing partially fill these fur. 
rows, but the plants are still left well below the surface. While 
this method has been strongly recommended by some writers, experi. 
ments indicate that ordinarily no increase in yield is obtained from 
its use. 


Fig. 6.—A disk drill with drag chains removed, ag it should be used in sowing oats i) 
the fall. | 


RATE OF SEEDING. | 


The rate of seeding usually recommended for Red Rustproof anc 
similar varieties of oats when sown with the open-furrow drill i 
2 bushels to the acre. When sown with the ordinary drill 24 bushel: 
is about the proper rate. Broadcast seeding requires still more seed 
from 3 to 4 bushels being necessary. As the Winter Turf oat is some: 
what hardier and stools more than the Red Rustproof, it may bi 
seeded at a lower rate, from 14 to 2 bushels when drilled or 2! 
bushels when sown Paiedéast, Ta the northern portion of the fall-oa' 
area, where the danger from winterkilling is great, and farther soutl 
when late seeding is necessary, the rate of seeding should be some 
what increased. 

From 23 to 3 bushels of the Red Rustproof or Culberson and 2 t¢ 
24 bushels of the Winter Turf are about the proper rates of seeding 
for the colder portions of the fall-oat belt. When the crop is t 
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used for pasture or hay somewhat heavier seeding is advisable 
‘an where it is grown for grain. When used as a nurse crop for 
‘asses or clover or when grown with crimson clover or vetch, less 
ed should be used than when oats are grown alone. 


TREATMENT OF THE LAND AFTER SEEDING. 


‘Top-dressing with barnyard manure in the fall and the applica- 
on of nitrate of soda in the spring have already been mentioned 
“means of increasing the yield of fall-sown oats. In- 

ry to the plants from heaving during the winter and | / 

‘rly spring, with the consequent exposure of the roots 

the sun and wind, may sometimes be prevented by f 

ling the land as soon as possible after the heaving f 
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Fic. 7.—Open-furrow drill for sowing oats in the fall. 


kes place. Clay soils, the type on which heaving is most likely 
occur, should not be rolled when wet, so that this method of 
‘ducing the damage can not always be used. When the open- 
irow method of seeding is used the ridges between the rows should 
2 leveled down in the spring with a harrow. 

Oats, like other fall-sown grains, are sometimes used as pas- 
ae for stock. Early seeding is particularly essential when the 
cop is to be pastured in the fall. Pasturing at this time always 
iereases the danger from winterkilling, as it lessens the protection 
fforded by the leaves. Fall-sown oats should not be pastured as 
losely as wheat or rye, as the oats are less hardy than the other 
rains. Pasturing in the spring delays maturity. As earliness 1s 
ssential to the production of a good crop of oats the value of the 
asture does not usually make up for the loss in yield of grain. 
(rain fields should never be pastured when the ground is wet, as the 
eampling injures the physical condition of the soil and many of 
1e grain plants may be pulled out. 
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WEEDS. | -. 

One of the most common weeds in fall-sown oat fields is cheat, c 
chess. The popular belief that oats turn to cheat is due to the rapic 
vigorous growth of this weed and the manner in which it occupi 
the ground where grain has winterkilled. Occasional plants of chea 
which would hardly be noticed in a good stand of oats, grow so vis 
orously and stool so abundantly when given plenty of space by th 
winterkilling of the oats as to give the impression that the enti 
crop has turned to cheat. When a considerable proportion of tl 
crop is cheat, the best plan is to cut the oats and cheat together fc 


Fic. 8.—Harvesting fall-sown oats in Madison County, Miss. 


hay before the seeds mature. If the oats are entirely killed tl 
cheat should be plowed under and the land used for a cultivated ero 
Other winter weeds, such as chickweed, shepherd’s-purse, and pe) 
pergrass, sometimes cause trouble, but these are not often serioy 
pests and can usually be kept in check by harrowing. Weeds whit 
do not start growth until spring do not often cause trouble, as tl 
growth of the crop is rapid at that season. Rotation of crops, gor 
cultivation, and thorough cleaning of seed grain are strongly recor 
mended as means of keeping weeds under control. | 


tet 


HARVESTING THE CROP. 


Oats are usually cut with a grain binder, but where the area is a 
small to justify the use of this machine, a mower or even a crad, 
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yy be used. If cut with the binder the grain should be allowed to 
nd until nearly ripe or until just after it passes out of the hard 
ugh stage. Binders at work in a field of fall-sown oats are shown 
figure 8. The bundles or sheaves should be set up in round shocks 
10 or 12 bundles each, using 1 or 2 bundles for caps or covering 
th canvas shock covers. The bundles should be thoroughly dry 
ien shocked and the shocks should be carefully built, so that the 
ain is exposed as little as possible to the weather. A field of fall- 
wn oats in shock in Mississippi is shown 1n figure 9. If it is neces- 
ey to cut the oats with a mower, they should not be as ripe as for 


Mg. 9.—Field of Red Rustproof oats in shock, Madison County, Miss. Well built 
shocks help to protect the grain from injury by weather. 


nding, or there will be loss from shattering in handling. The 
ts usually grown in the South do not shatter readily, however. 
hen cut with the mower the grain should be allowed to cure for a 
ort time in the swath or windrow and should then be placed in 
ll-built cocks and, if possible, covered with canvas covers. 

When the grain has cured in the shock, which will be in about ten 
ys if the weather is good, it should be stacked or placed under 
ver. If a thrashing machine is available, it may be thrashed at 
ice. In any case, it should be dry when stacked or stored, as it is 
cely to mold if at all damp. Grain which has been cut with the 
ower may be stacked as soon as cured and may then be handled 
the same manner as that which is bound. In either case, it 
ay, with little loss, be fed to stock without thrashing, or it may be 
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thrashed when thoroughly dry. If it is thrashed, the grower shou! 
see that all the grain is removed from the straw and that the separ 
tion of grain and chaff is complete. After thrashing, the gra’ 
should be stored in tight bins, where it is protected from the weath: 
and from vermin. The straw should be run into the barn or car 
fully stacked, so that the loss from weathering will be slight. 

If the crop is to be used for hay, it should be cut after the gra’ 
is developed but before the straw becomes tough and hard. If 
is grown with vetch, crimson clover, or some other crop, the tin 
at which it is cut vil depend to some extent on the state of maturit 
of the crop with which it is grown. The hay should be cured : 
the windrow and cock, with as little exposure to rain as possibl 
and should be placed under cover or stacked as soon as it is cure 
The curing of hay is sometimes difficult in the South, owing | 
frequent rains, and the best quality can be secured only by protectin 
the cocks from the weather by the use of canvas_covers. If these ai 
carefully stored when not in use, they will last for a number of yea 
and will prove a good mvestiiee Oats may be cut for soilin 
(feeding green) as soon as the heads begin to show, and cutting me 
continue until the crop is nearly ripe. If cut in the early stages, tl 
stubble will produce a fairly heavy second crop. 


USES OF THE OAT CROP IN THE SOUTH. 


The high value of oats for feeding to horses and mules is general! 
well understood. The market price of oats in the South is usually ; 
high that this grain can not be fed with profit to any other class 
animals. Even when fed to horses and mules the most economic 
results can be obtained by substituting corn for a part of the ratio 
Oats are particularly valuable for feeding to colts and to oth: 
young and growing stock. The value of this grain for feeding | 
young animals is due to its high proportion of ash, or bone- fous 
material, and of protein, or muse forming BS 3 

A very common practice in the South is to feed oats in the bund 
to work stock. The Red Rustproof and other southern varieti 
are unlike northern spring oats in that the leaves and stems are sti 
quite green when the grain is nearly ripe; hence the straw is muc 
better feed. Feeding oats in the bundle provides. both grain a 
hay for the animals and saves the expense of thrashing and ( 
providing tight bins for storing the grain. Bundle oats make : t 
excellent summer feed for horses and mules. 

When oats are not too high in price they are a valuable grain i 
feeding to dairy cows,:sheep, and poultry. As they are not fa 
producing, they are “a4 of value in fattening cattle, while their hig 
Gicotah of crude fiber makes oats an inferior feed for hogs. Oa’ 
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3 usually fed whole to all kinds of stock, though for young animals 
for older ones with poor teeth the grain should be crushed. 
Oat straw, as previously stated, is a better feed than the straw of 
y other small grain. It is a valuable roughage for feeding to all 
ids of stock not at hard work, but contains too much waste mate- 
il to make up the entire ration. When fed with cowpea or other 
y which is high in feeding value it gives bulk to the ration and 
sens its cost. 
Oats make excellent hay, which matures early enough in the sea- 
a to allow the production of another crop on the land. The yield 
heavy, from 1 to 3 tons to the acre, according to the fertility of the 
J, and the quality is high. The hay is easily cured and is relished 
all kinds of stock. The yield and feeding value may both be in- 
szased by growing vetch or some other leguminous crop with the 
ts. 
Good pasture for stock of all kinds is produced by fall-sown oats. 
; previously stated, however, pasturing the crop usually reduces 
2 yield of grain. When the pasture provided by a fall-grain 
yp is an important item it is usually better to use wheat or rye, as 
her of these crops may be pastured quite closely and yet produce 
satisfactory crop of grain. If desired, oats may be pastured closely 
the spring, then plowed under and the land planted at once to 
me other crop. Vetch and oats together make good pasture, par- 
ularly for sheep and hogs. 
As a soiling crop oats can not be used as early in the spring as rye, 
t the feed produced is of better quality and can be used for a 
nger period. The quantity of green feed produced by oats is large, 
d the crop can be used over a considerable period. If cut early, 
rood second crop is produced. Cutting can be begun as soon as the 
ants begin to show heads and may be continued until the grain is 
arly ripe. Green oats are relished by all kinds of stock, and there 
little waste in feeding. Vetch or crimson clover, grown with the 
ts, improves the quality of the green feed produced. 
Oats are also used as a nurse crop and as a cover crop. The use of 
ts as a nurse crop is rather rare in the South, as grass or legumi- 
us crops are not often sown for the production of permanent 
eadows. In general, these crops succeed better in the South when 
eded without a nurse crop. Where a nurse crop is used, wheat and 
rley are to be preferred to oats, as they make less shade. As a 
iter cover crop, to prevent washing of the soil, the value of oats 
Ss already been stated. 
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PPLE POWDERY MILDEW is a serious disease 

of nursery stock throughout the United States, — 

and occasionally is serious on orchard trees in the — 

East. In the apple-growing districts: west of the 

~ Rocky Mountains, however, and especially in the 

Pacific Coast States, it has become an important or- 
chard disease that annually causes heavy losses. 

It is caused by a fungus that lives through the 
winter within the dormant buds and infects the new 
leaves, tender twigs, blossoms, and fruit in the spring. 

Pruning out infected shoots during the dormant 
season is an important step in control, but this treat- 
ment must be supplemented by spraying during the 
growing season. The most effective sprays are di- 
luted lime-sulphur solutions and those containing 
sulphur in a finely divided form. 

This bulletin tells how to prepare the spray ma- 
terials needed and how to apply them. A spraying 
schedule, showing concisely when and with what to 
spray, is included. 


Contribution from the Bureau of Plant Industry 
WM. A. Tay Lee, Chief 
Washington, D.C. May, 1920 
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ECONOMIC IMPORTANCE OF APPLE POWDERY MILDEW. 


: vm POWDERY MILDEW has long been recognized as a 

serious disease of nursery stock, but it was not until the develop- 
ment of an extensive apple-growing industry in the irrigated re- 
gions west of the Rocky Mountains that it attracted attention as an 
important orchard disease. It has been severe occasionally on old 
trees in the East, but in the important apple-growing districts of 
the Pacific Coast States it has become established and annually 
causes a heavy loss. . 

The disease frequently stunts the fruit and produces a disfigur- 
ing russeted appearance that greatly detracts from its market value. 
The chief loss, however, results from its attacks upon the foliage, 
which, in severe cases, so devitalizes the tree that it fails to pro- 
duce fruit buds and causes a crop failure in the succeeding season. 

The prevalence and severity of the disease in any season vary with 
the climatic conditions. When humid conditions prevail the spread 
of the disease is greatly facilitated, and it often assumes, if un- 
checked, epidemic proportions where it has become established. It 
is usually more common in the spring than during the summer, on 
account of the greater prevalence of rainy weather. 

The disease is most important upon the apple, but also occurs on 
the pear, quince, hawthorn, cherry, plum, and juneberry. The com- 
mercial varieties of apple most susceptible to the disease are the 
Jonathan, Yellow Bellflower, Yellow Newtown, Esopus (Spitzen- 
berg), Black Ben (Black Ben Davis), Grimes, and Rome Beauty. No 
variety is entirely immune, but the White Pearmain is the least sus- 
ceptible and the Winesap is also resistant. 


iThis bulletin is of special interest to apple growers located west of the Rocky 
Mountains. 


162272°—20 3 
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DESCRIPTION OF THE DISEASE. 


The disease is found on the foliage, twigs, blossoms, and fruit of 
the apple. 3 

Upon the affected leaves the disease is first manifested in small 
grayish or white feltlike patches of fungous growth. It usually 
appears first upon the under side of the leaves, which soon become 
crinkled and curled. When very young leaves are attacked they 
have a tendency to increase in length but not in breadth and may 
become somewhat folded longitudinally (fig. 1). The fungous 
patches rapidly enlarge and soon cover the entire leaf. In a very 
short time the affected areas are covered with masses of powdery 
spores, which give the disease its name and spread it about during 
the growing season. The affected foliage is rendered hard and 
brittle and is frequently killed. In any case it ceases to function 
normally, and a devitalization of the tree with consequent crop re- 
duction results, the severity of which depends upon the proportion 
of the leaves attacked. 

The tender twig growth may be infected independently, but is fre- 
quently attacked by the fungus spreading from attached leaves, 
Spores are produced on such twigs the same as on the leaves, and in 
addition another type, the ascospore, or winter spore, is produced 
upon the twigs. These winter spores are contained in the tiny 
globular black bodies that produce a speckled appearance in the felty 
fungous covering of affected twigs as early as the middle of June 
(fig. 2). The winter spores are no longer important in carrying the 
disease over winter, since the fungous threads penetrate and remain 
in the new buds which form on affected twigs. In the spring, when 


these infected buds open, the fungus resumes activity. The infection 


of twigs results in stunting or killing the parts affected, especially 
the terminal growth, which is particularly susceptible. 
Blossom infection usually results from the overwintering of the 


fungus in the dormant blossom bud. In this case the entire blossom : 
cluster, with attendant leaves, is attacked. The floral parts are 
shriveled and blighted, so that no fruit is produced (fig. 3). Om | 
account of the fact that infected buds do not open and spread mildew | 
spores until some time after healthy buds have unfolded (usually 


about the time normal blossoms are dropping their petals), there is 


little danger of a general “blight” spreading over the blossoms dur- — 
ing the blooming period. Gq 


The young fruits, however, are frequently attacked shortly after 


the blossoming period, and infections may remain established on the 
apples until the skin hardens in midsummer, after which the fungus 
generally does not persist upon the fruit. The fungus may become 
established upon the apples either by spore germination upon the 
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fruit or by spreading down the stem from infected twigs. In the 
former case it is usually the calyx end of the apple that is affected, 


lic. 1—Branch of a Jonathan apple tree, showing three mildewed spurs. Note 
the curling and folding of the infected leaves on the central spur. 


but in the latter the basin alone may be involved. When very young 
apples are infected their growth is stunted, but a russeting of the 
skin always results from the presence of the fungus (fig. 4). This 
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russeting shows a tracery of fine lines, usually as a network, but 
sometimes so closely woven that a solid patch appears. The expan- 
sion of the growing fruit frequently causes cracks to form in the 
hardened area and allows the apple 
to become shriveled (fig. 5). 


CAUSE OF THE DISEASE. 


Apple powdery mildew is caused 
by a fungus: which grows super- 
ficially upon the leaves, tender twigs, 
blossoms, and fruit of the apple. 
The feltlike covering of fungous 
threads over these parts sends down 
at frequent intervals tiny “suckers” 
to invade the cells of the host. These 
“suckers” extract the apple juices 
for the sustenance of the fungus. To 
propagate itself the fungus produces 
masses of spores in great profusion. 
These are wafted about by the wind. 
If one lodges upon tender growth 
where necessary moisture is present it 
will proceed to germinate and start a 
new infection. , 

This fungus has a very low mois- 

_ture requirement for spore germina- 
tion and therefore has adapted itself 
to growth in arid climates where 
other fungous diseases of the apple 

on have not been able to persist. The 

Fic. 2.—Mildew on dormant terminal occasional light rains in the spring 
shoots. Note the black patches of 5 t 2 
winter spores in the white fungous ®Fre sufficient to give it a start, and the 
coating. The infected twig growth prevalence of de@We tiie): . 
should be removed in the winter .% é = 
pruning, to assist in later control INg Season provides adequate moisture 
Het es Anning the erowing for it to continue to spread, Wim 

the increasing use of irrigation water 
and the increasing amount of transpiration from vegetation grown 
under irrigation the humidity of the air in these orchards has been 
increased. This, combined with the marked diurnal variation in 
temperature which characterizes such climates, brings dews nearly 
every night during the summer, and consequently conditions for the 
spread of mildew are becoming more favorable. ’ 


1 Podosphaera leucotricha (KE. and BH.) Salm. Podosphaera oxyacanthae (DeC.) DeBary, 
a closely ‘related organism, is occasionally found upon the apple in some parts of the 
eastern United States and produces effects very similar to P. lewcotricha, but the latter 
is very much more prevalent, and it alone appears to be important as an apple disease, 
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CONTROL MEASURES. 


Where it is necessary to spray for apple scab and where lime- 
ulphur or other sulphur sprays are used for this purpose, the scab 
reatment generally suffices for mildew control. Throughout the 
range of apple scab, therefore, mildew seldom requires special treat- 
nent. But in other localities, especially in arid regions, mildew 
must be treated independently. 

Powdery mildew has been under investigation and experimental 
work on control measures has been carried on in such districts by the 
Office of Fruit-Disease Investigations since 1907. The recommenda- 
tions for contro] made 
in this bulletin are 
based upon this work. 
During the early part 
of this period of inves- 
tigation the work was 
carried on in the Pajaro 
Valley, Calif, where 
peculiar local conditions 
make the disease a most 
serious menace to the 
apple-growing industry 
and where local cli- 
matic influences neces- 
sitate special treatment 
to effect control.t Later 
work was carried on in 
the Wenatchee Valley, 
Wash., which is typical 


of the hot. interior re- Fic. 3.—Mildewed blossom cluster from a Black Ben 
. tree. Note the abundance of powdery spore masses 
10n Ww 

foi Sy here apple over the leaves and blossoms and the deformity 

growing under irriga- of the blossoms. Mildewed blossoms fail to produce 


tion has developed so 7" 
extensively in recent years and where mildew control has become an 
important factor in successful orcharding.? 


PRUNING. 


In both of these investigations it was found important to remove 
the mildewed twigs in the winter pruning, thus eliminating sources 
of hold-over infection in the dormant buds and rendering much easier 


1 Ballard, W. S., and Volck, W. H. Apple powdery mildew and its control in the 
Pajaro Valley. U. 8S. Dept. Agr. Bul. 120, p. 26. 1914. Apple growers in regions of 
rainless, cool, and cloudy summers, but where ocean fogs frequently prevail are referred 
to this bulletin for control measures adapted to these peculiar conditions. 

2Visher, D. F. Apple powdery mildew and its control in the arid regions of the 
Pacific Northwest. U.S. Dept. Agr. Bul. 712, p. 28, 1918, 
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the control by spraying during the growing season. Mildewed shoo 
are easily detected during the dormant season by their gray « 

silvered appearance Isolated infections which exist in scatters 
buds, however, make it in 
possible to control the disea 
by pruning alone. Cuttir 
off infected shoots durir 
the growing season and bur: 
ing the prunings are also 
help in establishing contre 
but in doing so spores a: 
scattered and may spread tl 
disease unless the trees a 
coated with a_ protecti 


spray. 


SPRAYING. 


fig. 4.—Mildew russeting of a Grimes apple. 
This blemish excludes infected apples from the Finely | divided sulphu 


highest market grades. such as that prepared | 
precipitating iron-sulphate solution with lime-sulphur? or as four 
in various commercial sulphur pastes, is a most effective contr 
agent against apple powdery mildew. It is especially valuable 
a protective spray, but is less efficient against existing infect: 
owing to the difficulty of 
thoroughly covering the mil- 
dew growth. Lime-sulphur » 
solution is much more effec- 
tive against active mildew, 
by its caustic properties 
immediately destroying all 
fungous. growth with which 
it?.comes. In: contact. . It 
likewise forms an excellent 
protective spray and is to be 
preferred where it may be 
safely employed, especially 
where pruning has _ not 
greatly reduced the number 


of hold-over infections. Tig. 5.—Jonathan apple, showing mildew infecti 
Copper sprays are less effec- with resulting cracks formed in the rosa 


tice against Oa idew ie area, causing the apple to shrivel. : 
the sulphur sprays and are also more expensive. Their use is on 
advisable during the period of hot burning sunlight in the interi 
regions, when the application of sulphur in any form results 


1 Tor directions for the preparation and dilution of spray materials, see pp. 12-13, | 
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: 


vere burning of the fruit (fig. 6). Of the copper ,sprays, either 
utral Bordeaux mixture,’ sal soda-Bordeaux mixture,t of am- 
oniacal copper carbonate’ is preferable because it does not stain 
ie fruit. 

TECHNIC OF SPRAYING. 


The technic of spraying for mildew is important. Since it is 
rgely a foliage disease, and since a single infected leaf may produce 
iough spores to infect many trees if proper conditions prevail, it 
important to cover every leaf. If the leaves are thoroughly 


Ic. 6—Pryor Red apple, showing “ sulphur sunburn,” the type of injury that invariably 
/follows the application of sulphur in any form after the advent of intense sunlight in 
the interior irrigated apple-growing districts. 


rayed the twigs and fruit will be properly covered at the same 
ime. Attention should therefore be centered on thoroughly wetting 
he foliage. In this connection the wetting power of the sprays 1s 
ery important. Lime-sulphur possesses the best wetting power of 
ny of the sprays ordinarily used, but even with this material there 
sa tendency for it to form in drops, leaving unprotected areas be- 
ween. The use of a “spreader ” is advisable with any of the sprays 
hat may be used. Among the most economical and effective spread- 
‘fs are casein? and saponin.” 

_ Any spray machinery or apparatus is efficient against mildew if 
t will drive the spray in a fine mist through the tops of the trees. 


—__ 


' 1¥For directions for the preparation and dilution of spray materials, see pp. 12-13. 
“For directions for preparation, see p. 13. 
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A pressure of at least 200 pounds is necessary for this, and 2! 
pounds is desirable. Nozzles of the eddy-chamber or whirlpool tyj 
have proved most efficient. With large trees it is advisable to st 
tion one man upon the tank or a tower to cover the tops of the tree 
while another follows upon the ground to cover the lower branch 
and the inside. Special attention should be given the terminals an 
the under surfaces of the leaves. 


TIME OF SPRAYING, 


The first application should be made when the cluster buds hay 
separated, but before full bloom (fig. 7). This is commonly calle 
the “cluster bud” ¢ 
“pink” spray. @ 
protects the ear] 
foliage and the blo: 
soms and_ harden 
tender varieties §g 
that they are less sul 
ject to injury fror 
the following appli 
cations. 

The second appli 
cation, or “cal: 
spray,” should pb 
applied as soon a 
most of the petal 
have fallen (fig. 8) 
Lime-sulphur solu 
tion may be com 
bined with the ar 
senical used at thi 
time for codling: 
moth control. This 
spray 1s very important in mildew control and should not be omitted 
It is designed to destroy new infections and provide protection to the 
rapidly expanding healthy foliage as well as to the young fruit. Or 
certain varieties of apples, notably the Stayman Winesap, the drop: 
ping of the fruit and foliage without any sign of injury sometime: 
follows the application of sulphur materials at this period, particu- 
larly if accompanied by humid weather conditions. This is especially 
true if the “pink” spray has been omitted. Early and frequent 
application of sulphur sprays is important in developing “ sulphur 
immunity ”* and in avoiding this injury. 


Fig. 7.—Cluster of apple buds at the right stage for the 
first Mildew spray, 


| 


* Ballard, W. S., and Volek, W. H. Loc. cit. 
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A sulphur spray should again be applied about two weeks later. 
the hot interior districts this constitutes the latest time at which 
Iphur materials may ordinarily be used without danger of injur- 
@ the fruit exposed on the south side of the trees. It has been 
und that such injury, or “sulphur sunburn ” (fig. 6), invariably 
lows the application of sulphur in any form in the hot districts 


{ 
) 


Fic. 8.—Cluster of young apples with the petals shed, the right stage for the second 
mildew spray and the first codling-moth treatment. 


when shade temperatures of 90° I*. or more are experienced within 
swo weeks of the time of spraying. In these districts foliage burn- 


; 


| 


: 
| 


ng is usually of minor importance. 


The fourth application should follow within two or three weeks 
ind at the time of the second spraying for codling-moth control. 
[f mildew continues very serious in the orchard, sulphur materials 
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must be used for effective control and are to be recommended in ap 
case where the fruit crop is light. Otherwise one of the copper. 
sprays may be used. | 2. q 
Later spraying at intervals of two or three weeks until the lat 
part of August is recommended where the disease has become estab- 
lished. ue is important to insure sufficient healthy vigorous folia 
to allow the formation of fruit buds and in the prevention of d 
mant bud infection. | 
Maintaining a vigorous growth condition is an important facts 
in rendering trees more resistant to mildew attacks. Proper atten- 
tion to cultivation, fertilization, and irrigation therefore has 
important bearing upon mildew Caeerol. 


SPRAY MATERIALS. 


The preparation of the more important spray materials fo 
orchard use is outlined below. 


Lime-sulphur solution.—Use the ordinary commercial concentrate at a dill 
tion of 1 to 50. Greater strength adds no benefit in mildew control, wh 
weaker strengths, even to a dilution of 1 to 100 w ill cause as much dama 
in burning exposed fruit in hot weather,’ 

Iron sulphid, Ballard and Volck formula.—(For use where soluble sulph 
cause serious injury, i. e., climatic conditions characterized by rainless, co 
and cloudy summer weather, with frequent heavy fogs that drench the foliag 
Dissolve 10 pounds of iron sulphate in a barrel containing 50 gallons of wat 
Add lime-su!phur solution until no more precipitate forms. Allow the preci 
tate to settle and drain off the clear liquid. Again fill the barrel with wat 
stir the precipitate, and allow to settle, and then drain off the clear liquid 
before. Continue this washing process until the yellow color disappears fro 
the clear liquid. Make up to 50 gallons for a stock solution. For spraying, s 
the stock solution well, and dilute 10 gallons in 90 gallons of water to ma 
100 gallons of spray. 

Under conditions prevailing in the hot interior regions this material w 
cause severe fruit injury or sulphur sunburn, the Same as any other sulph 
material. 

Iron sulphid, Wenatchee formula.—Slowly add 2 pounds of granulated ir 
sulphate to 100 gallons of water in the spray tank, keeping the liquid 
agitated. The iron sulphate goes into solution very quickly. Add 3 gs 
lime-sulphur solution (testing 34° Baumé) and use immediately. =| 

Ammoniacal copper carbonate.—Dissolve 5 ounces of commercial copper cat 
bonate (malachite) in 38 pints of ammonia (25 per cent solution, which show 
be diluted before using). First make a paste of the copper carbonate and wa 
Slowly add the diluted ammonia and stir well. Dilute to 50 gallons in 
spray tank. Or proceed as follows in the preparation of modified eau cele 
which contains ammoniacal copper carbonate: Dissolve separately in w 
3 pounds of sal soda and 2 pounds of bluestone (in a wooden vessel). 
the resulting solutions to water in the spray tank and, with agitation, add 
quart of 26 per cent ammonia, and finally make up to 50 gallons. j 

Neutral Bordeaux mixture.—Dissolve 4 pounds of bluestone in water in 
wooden vessel and add to nearly 50 gallons of water in the spray tank. From 
stock solution of lime, prepared by slaking a quantity of fresh stone lime : 
water, slowly add, with agitation, a small quantity at a time until the spray 
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ution is neutral and make up to 50 gallons. The neutral point is reached 
ien a red color is no longer produced by the addition of a few drops of a 
tassium ferrocyanid test solution. The latter is prepared by dissolving a 
all quantity of the chemical in a bottle of water. 
3al soda-Bordeaux mixture with lime (Burgundy mixture with lime ) —Dis- 
ve separately in water 4 pounds of bluestone (in a wooden vessel), 5 pounds 
sal soda, and 2 pounds of lime. Add, with agitation and in the order given, 
water in the spray tank, and make up to 50 gallons for use. 
‘asein.—Use ordinary commercial casein at the rate of 4 ounces to 200 gal- 
is of spray. The casein must first be put into solution, and this is best 
somplished by heating to the boiling point for about 10 or 15 minutes. in 
ter to which has been added one-seventh as much sodium hydroxid as casein 
2d. In this manner a stock solution may be prepared and a proportionate 
antity taken for use with each tank. 
Saponin.—Prepared by making an infusion of soaptree bark and water. 
aptree bark may be had cheaply at most drug stores in 2-ounce packages. 
id the contents of one of these packages to a quart of water and boil for 13 
nutes. Strain and use the clear solution for 200 gallons of spray. Several 
fusions may be prepared from the same material, but it gradually loses 
‘ength. 
§tock solutions.—If a considerable quantity of any of the above sprays is to be 
ed it will be found convenient to prepare stock solutions in advance of the 
raying operations. This may be done by dissolving a given quantity of the 
iterial in a measured quantity of water. For eXample, in preparing a stock 
tution of bluestone, proceed as follows: Weigh 50 pounds of bluestone, and 
spend it in a clean gunny sack near the top of a barrel containing 50 gallons 
‘water (the bluestone will dissolve over night). If the resulting solution is 
u stirred, each gallon removed will contain 1 pound of bluestone. 


SPRAYING SCHEDULE. 


In order that the apple grower may have before him in a concise 
rm the recommendations for spraying against mildew offered in 
is bulletin, a condensed spraying schedule is given (Table I). 


. Taste I.—Spraying schedule for the control of apple powdery mildew. 
ee ee ee ee, >. Sa re 


: ; 
: Application and time. | Materials. 
ae! 


‘st. mildew spray (‘pink spray”). Ap- | Lime-sulphur, 1 to 50; or iron sulphid. 
Pale. aust before the blossoms open. 
i 


7.) 
ea Satldew spray (calyx spray). Ap- | Lime-sulphur, 1 to 50; or iron sulphid. 
ply as soon as most of the petals have 
fallen (Fig. 8.) 
ird mildew spray. Apply about two Do. 
weeks after the calyx spray. 
urth mildew spray. Apply about four | Lime-sulphur, 1 to 50, or iron sulphid’;? 
weeks after the calyx spray.' ammoniacal copper carbonate; or eu 
tral Bordeaux mixture ;3 or sal soda- 
Bordeaux mixture, 
‘ter sprays. Apply if necessary at in- Do. 
tervals of about three weeks until the 
latter part of August, 


tAn arsenical for the control of the codling moth should be added to the second and 
arth applications. 

“Use if the infection is severe or if the crop is light. 

8 Use where the danger of burning the fruit is to be avoided. 


‘The more important applications as well as the preferred spray 
aterials shown in Table I are printed in boldface type. To insure 
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maximum control the first four sprays should always be applied. 
is believed that a consistent spraying program involving the use 
these four applications will suffice in most cases and in ordin 
seasons; but m orchards where mildew has become established it 
be necessary to continue spraying throughout the growing sea 
until the disease is brought under control. | 
Experience in the orchards of the Northwestern States’ has sho 
that apple powdery mildew is cumulative in its effects, graduz 
becoming more severe if not brought under control. The effects 
spraying have also been shown to be cumulative, as it has be 
found impossible to eliminate the disease entirely or even grea 
. reduce it with any one spraying alone; but a season’s consistent 
effort in spraying has always brought marked results in the way 0 
control. — , q 
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FARM RECORDS. 


WHE FARMEH invests capital in land, labor, and equipment for 
I the production of crops, of live stock, and of animak products. 
t is self-evident that to reach the highest return for time and capital 
xpended he must use his land and equipment, and expend his labor 
nd supplies, with the greatest efficiency and economy possible under 
‘is particular climatic, soil, and economic conditions, and according 
o the information available as to the practices best suited to that 
nvironment. 

To determine whether he is managing his farm to the best ad- 
rantage, it is desirable that he not only keep such records as will 
mable him to make an analysis of his farm business, but also that 
le compare notes with others to gain knowledge and efficiency from 
heir experience. 

These records may range from simple accounts to elaborate sys- 
ems of bookkeeping, showing receipts, expenses, and inventories for 
he farm as a whole, or even to complete cost-account records for each 
ndividual enterprise on the farm. 

The following summary of the business of a Southern farm will 
sive a general idea of the nature of the facts that may be emphasized 


y keeping farm records. 
3 
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Summary of a farm business. 


Fixed capital in real estate (276 acres) 22222. = soe ee 
Working capital: 
Live: Stock ss2 2S ee 
Implements and machinery.._—_-_- 222 ee 
Feed and supplies 
Cash to run farm 


ee gt ee ae a a ee i Se San ala et 


Total working capital__-____ ee ee 3, 161 

Receipts from— : 
Crop-Sa lessee ee 8, 485 
Live-stock sales. 208 eee 75 
Live-stock product sales___.________— ae ORS es 225 


Miscellaneous receipts: ~.-_______- 2 ee 0 


Ineréase in inventories... "eae eee 552 
Total receipts. £0 ee 9; Zar 
Expenses: 4 
Hired: Jabor;-including cropper_=_ii 2 5) =. se 
Pamily “labor 22 ooo so ee eee 0 
Live-stock “expense... eee 885 
Miseellaneous-crop expense. ____.) 3 ee 1, 487 
Improvements, ‘machinery, and repairs____—_________ 2 _ 230 
Taxes and insurances)... 85 
Total: expenses: 2.2 ae 6, 328 
Parm, income 2 22.0502) ee 2, 964 
Interest: on ‘capital- = 961 
Labor income’ {2-2 ee 2, 0038 
ELT emeCle eee: eee mre ae 2022 | Yield per acre of corn, bushels__ 20 
Work animals ___ =.--+--.__ 8} Yield per acre. of oat uence ae 
Acres per work animal_________ 254 | Per cent tilled land in eotton_____ 69 
Days of productive work per Per cent tilled land in corn_—___- “fi 


OTR ommitMel ce 120 | Per cent tilled land in oats____-- 5 
Yield per acre of cotton, pounds__ 875 
* The farm receipts minus expenses make the farm income—the total amount 
earned by the farmer and his capital, except: what the farm furnishes the family 
in the way of food, fuel, shelter, and other comforts. 

It is customary to divide the farm income between the farmer and his’ capital 
by deducting interest on the capital from the farm income and assigning what 
is left to the farmer as his labor income. Another way is to make a fair esti- 
mate of the value of the farmer’s time, and subtract this from the farm income, 
the remainder being regarded as the earnings of capital. ~ : 

Hither the farm income, the labor income, or the earnings on the investmell 
may be used as a measure of success'and efficiency in operating the farm. hh 
this bulletin farm income has been used for. this purpose. 
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FARM INCOMES VARY. 


VARIATIONS IN THE SIZE OF THE FARM INCOMES 
ON EIGHT INDIVIDUAL GEORGIA COTTON FARMS 


ACRES IN CROPS FARM INCOME IN DOLLARS 


Fic. 1.—Farm,incomes vary. 


In a community of farms in Georgia operated by owners the fol- 
lowing range of variations in farm incomes occurred: 


Taste I.—Range of variations in a community of farms. 


Range in vari- 


Number 4 : : 
Size of farms. ations in farm 
of farms. incomes. 

5 OuateTnilOmalsas ses fe duci il. -------- +) coe ea os = pce see s+ i+ == $67 to $620 
aero mile fATINSiee es 2c. fc e- = ~~ =~ - - ele ais clas ae ote clean 2 = — 49 to +1, 227 
Braremile Larne ee see csc oe le =~ ~~ - - - - eae ae ene Rp atom sige = 114to 1,379 
Peel e-mise CSTs... 2 2-.--2-..------ eel AE Aiea oes —236 to +3, 013 
To bbemnle farimss....-0.2-..--22..------- <a beet ees S55 women ens: ..| . 802to 1,853 
mminG-miitio fArtis'- sa. «----------------- - -eeeeee eee ee ssa ome fone ae oes 66 to 2,644 


WHY DO SUCH VARIATIONS OCCUR? 


In the following pages some of the factors which tend to raise 
or lower the farm income and which influence success in farming 
are indicated by pictures, charts, and figures. 


THE FARMSTEAD. 


__A well-planned farmstead, with a eeeneoriable, well-arranged, at- 

tractive farmhouse, not too large or too expensive, with a near-by 
ample garden and Pall: planned barn, crib, stable, poultry house, and 
‘other necessary farm buildings , aes in capacity and location to 
‘the character and size of the fare will contribute in ereat measure 
to the welfare of the farm family aia to the success of ifn administra- 
‘tion of the farm business. A poorly-planned farmstead entails a 
waste of time and energy in performing many of the activities of 
‘the farm which might otherwise be expended in profitable production. 


| 
| 
a 
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BUILDING SCHEDULE 
DWELLING House 
POULTRY HOUSE 
BARN. AND STABLE. 
CORN CRIB HoG Lot 
HOG HOUSE | Acre 
JMPLEMENT AND STORAGE BARN 
LE 


KouNn— 


SMOKE HOUSE 
TENANT HOUSE 
HOG HOUSE 
POULTRY HOUSE 
Cow BARN AND SHED 


N-OLCONON 


U0] 
SMALL Fruit 


‘s J, y Hoe Lot 
ines 
YARD 6.) Z y 

GARDEN” { - Or BY, j POULTRY YARD Ww 
“SRG ACRE 4, DGS | BS “ | 


Ss 
O 20 40 60 
= 
SCALE IN FEET 


Jo Town PUBLIC ROAD 


Fig. 2.—Suggested layout for Southern farmstead. (Grouping prepared by Division of 
Rural Engineering, Bureau of Public Roads.) | 


QUALITY OF BUSINESS. 


Quality of business has a very important influence on the size of the 
farm income. 
“Quality is indicated by crop yields per acre, by returns per hell 


of productive live stock, by the grade of the product, and by the 
number of days of productive work done per man and per work 


animal. | 

While the character of the soil and the climatic conditions hale 
great influence on yields of crops and the production of live stock 
quality may be influenced by cultural methods and by - eheeee of 
farming. | 


CROP YIELD PER ACRE. 


On the two farms, A and B (see fig. 3), the capital invested is 3 oll 

a little over 5 per cent in favor of farm B. The number of work 
animals is identical on the two farms. The number of tilled acres 
a 

is practically the same. I'arm B has only one acre more in cotton an¢ 
three acres more in corn than Farm A. | | 
The two farms are about as evenly matched as it is possible to finc 
two farms when measured by capital invested, number of work 
animals, tilled acres, and acres in each of the principal crops. : | 
owever, when compared as to quality of business measured bj 
crop yields per acre, we find that Farm B produced 109 pounds moré 
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int cotton per acre 
han did Farm A, 
r about 50-per. cent 
nore. ‘The corn 
rield, not shown in 
he figure, also was 
ibout 30 per cent 
arger on Farm B. 

~The cotton on 
farm 2B graded 
igher than that on 


farm <A and sold 
‘or 14 cents more 
yer pound. 


The better yield 
ser acre and _ the 
tigher grade con- 
Tibuted largely to 
making receipts of 
farm B 70 per cent 
arger than those of 
farm A. 

While total cur- 
‘ent expenses were 
yractically the same 
mm each farm, 
‘armer B showed a 
ugher qualty of 


nanagement by 
more 


spending 


'NO.oF 
! REC- 


/INFLUENCE OF YIELD OF COTTON PER ACRE 
| ON PROFITS PER ACRE AS FOUND ON 143 FARMS 
IN BROOKS COUNTY, GEORGIA BEFORE THE 

RECENT WAR 


AVERAGE YIELDS OF COTTON| PROFITS OR LOSS PER 
‘oRDs| PER ACRE IN POUNDS | ACRE IN DOLLARS 


| Fic, 4.—Influence of yield per acre on profits per acre. 


INFLUENCE OF YIELD PER ACRE ON 
FARM INCOME ON TWO GA.COTTON FARMS 


FARM 3 


FARM AZZ. 


120 VC MqMW a 


(22 ee 
AWM“ 
76 eee 
COTTON YIELD 227ZZZZZZ7ZZZ 
PER ACRE 3362 
TOTAL 2230ZZZWWWw 
RECEIPTS 3820 rs 
0) WW 
2052 aa 


3022 
1768 


ACRES IN 
CROPS 


ACRES IN 
COTTON 


EXPENSES 


FARM 
INCOME 


Fic. 3.—Influence of yield per acre on farm income. (The 
farm income represents the combined earnings of the 
farmer and his capital, exclusive of food, fuel, and shelter 
furnished by the farm to his family.) 


Farm A, Farm B. 
Capital invested _-_ $5, 814 Capital invested ___ $6, 145 
Work animals —---_ 5 | Work animals ____~_ 5 
Acres: in crops==e=— 120 Acres in crops----- 122 
Acres in cotton ____ T5 Acres in cotton_-_~ 76 
Acres in cornusieee ak Acres in corn___-__ 40 


money for fertilizers 
to increase yields 
and less for labor 
than did farmer A. 
The effect of in- 
creased yield and 
higher grade of 
product is conclu- 
sively shown in the 
farm income—re- 
celpts minus ex- 
penses. Z’he farm in- 
come on Farm B was 
more than five times 
aslargeasonFarma. 


ROHAN 


a 


B sone s 
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That variations in yield per acre and grade of. product cause var 


tions in the farm income is shown in i= 3 and 4, 


CROP YIELDS 


PRACTICES THAT HELP TO MAINTAIN AND INCREASE 
GROWING COWPEAS “3 


rt 


seed and fertility is profitable both directly and indirecth 


Fig. 5.—Growing cowpeas for 


COTTON AFTER COTTON 


AND 
COTTON AFTER COWPEAS 
YIELD OF COTTON PER ACRE IN POUNDS 


COTTON 
AFTER 279 
COTTON 
COTTON . 
AFTER 511 Beene 
'ICOWPEAS 
(In both cases . 


Fic 6.—Effect of cowpeas on cotton yield 
336 pounds of fertilizer were applied to the crop.) 


pans We: EAT 


apie 


as: 


coe. 
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GROWING VELVET BEANS. 


Fig 7.—Do velvet beans increase the quality of the business? (See figure 8.) 


OATS AFTER CRAB GRASS AND OATS AFTER 
VELVET BEANS (ALABAMA EXP. STA. BUL.120) 


YIELD OF OATS PER ACRE 
IN BUSHELS 


| SYSTEMS 
OF CROPPING 


OATS AFTER 
CRAB GRASS 


OATS AFTER 
VELVET BEANS 


Fig. 8.—In this case velvet beans quadrupled the oats crop. 
(One hundred pounds of acid phosphate were applied in 
each case.) 


OTHER LEGUMES. 


Other legumes such as soy beans, peanuts, vetch, bur clover, les- 
pedeza, red, alsike, and sweet clovers, and Canada field peas, grown 
as catch crops or winter cover crops or as a part of the regular crop- 
ping system, are all useful in maintaining or increasing fertility and 
‘thus influencing the quality of the business and the farm income. 
On a farm in Caroline County, Va. (Farmers’ Bulletin 924), the 
recular practice had been to grow corn on the land one year in three 


and to allow each field to rest during the other two years. The resting 
166779° —20——_2 
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Fie. 9.—Red clover, the old stand- by as a feed and fertility plant, is a ereat quality es 
income maker. 


Fig. 10.—Peanuts grown between the 


corn rows provide hog feed and increase fertility. 
(See Farmers’ Bulletin 985. ) 
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Fig, 11.—The soy bean, a wonderful fertility maker, showing nodules on the roots. 


Similar nodules of varying size occur on the roots of all legumes, It is through these 
nodules that the legumes, working in cooperation with nitrogen-gathering germs that 
live in the nodules, are able to accumulate free nitrogen from the air. This makes it 
possible for the farmer who makes a practice of growing legumes to increase with 
economy the quantity of his crup and live-stock production, and by so doing add to the 


farm income, 
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a 
process was to allow weeds to grow up and thus accumulate fertility 
for another crop of corn. With this system of cropping, the yield of 
corn ranged generally from 15 to 18 bushels. 


Ep. 
ie 


Fig. 12.—Crimson clover planted in a pear orchard as a winter cover crop and fertility 
maker, 


Figure 14 shows the crop growth on a part of the farm while still 
aie this system. : 
The improvement of the soil on this farm began by first planting 
one of the poorest fields with cowpeas. The cowpeas were cut for 
hay and the stubble ___- 


disked and seeded to INFLUENCE OF CRIMSON CLOVER ON 
crimson clover. The CORN YIELDS ON A VIRGINIA FARM. 
following spring the (FARMER'S BULLETIN 924) 
crimson clover crop | 
was turned under 
and the field planted 
with corn. At the 
last working of the |CORN EVERY THREE 


. YEARS AFTER TWO 
corn crimson clover |Vears OF WEEDS 
was again sown. 


SYSTEMS CORN YIELDS PER ACRE 
OF CROPPING IN BUSHELS | 


The following YEARS GP CGRA IE 


spring the process [CRIMSON CLOVER 


EVERY YEAR 
was repeated by 


turning under the 
crimson clover and 


Tia. 18.—Results of growing crimson clover for increasing 
the corn yield on this Mees farm, 
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/ 
planting corn again on the same land. This practice was continued 
for 5 years. The third year the yield of corn was about 40 bushels 
to the acre and the fifth year the crop made a yield of 50 bushels 
to the acre. 

Figure 15 shows the change that has taken place under this method 
of cropping. ; 


-_- 


Fic. 14.— Yield too low to pay cost of production. (Farmers’ Bulletin 924.) 


Fig. 15.—A 50-bushel crop after crimson clover. Same field shown in figure 14. 
(Farmers’ Bulletin 924.) 
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Fig. 16.—Vetch, a winter legume, a good hay plant and a fertility and quality maker, 
Not grown as generally as its value would warrant. (Farmers’ Bulletin 924.) 


of 


HARVESTING PRACTICES. 


Harvesting practices influence directly the amount of the product 
secured, and therefore influence the farm income. For instance, de- 
? lay in harvesting 


INFLUENCE OF DELAYED PICKING legumes for hay 
ON YIELD OF COTTON PER ACRE may result in loss _ 


(UNIVERSITY OF ARKANSAS, CIR. 47) of the leaves, 
thus reducing the 
: amount of hay. 
octi | a BOUIN Overcuring may 
NOV. } Pca have the same re- 
JAN.21 998 —S sult. When grains — 
are kept standing — 
too long shatter- 
ing diminishes the 
‘JAN.21 1379 eee ae : yield. Soy beans 
shatter badly if 
oct harvested when 
Bat overripe and dry. 
YAN.21 1224 [Os eee Pulling corn fod- 
der diminishes 
the yield of the 


grain. 


OCT: 


NOV.1 pach 


| 1326 


Fic. 17.—How time of picking influences yield of cotton. 


Figure 17 shows graphically the loss in weight of cotton caused by 
delayed picking. 
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\ SELECTION AND CARE OF SEEDS. 


A factor that has an important influence on yields is the practice 
of the farmer or the seed grower in harvesting and caring for the 
seed. Many farmers can increase the quality of their farm business 
oy better seed selection and care. 

Seed should be selected during or before regular harvest, from 
strong prolific mature plants, and should be properly cured and 
sared for till planting time. Testing for germination is not enough. 
A fine stand of plants may be obtained from inferior seed from non- 
prolific plants, but the resulting yields will not be the best possible. 

Figure 18 shows two men gathering seed corn in the field. They 
are searching for seed ears from plants that have made good yields. 
Seed corn selected in this manner, properly cured and kept dry, 
will not fail to produce a good stand of strong prolific plants. 

One farmer selected seed corn in the field and cured and cared 
for half of it by approved methods. The other half he placed in 
sack in the corn crib with the feed corn. The properly cured seed 
produced 5 bushels per acre more than the seed cured in the corn 
crib. (Bureau of Plant Industry Circular 95.) 

_ The same principle followed out in the selection and care of seeds 
of other crops will not fail to have a good influence on the yield of 
‘the crop and the farm income. 


| 


\ 


Wig. 18.—Selecting seed corn in the field. 
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INFLUENCE OF SYSTEMS OF FARMING ON YIELDS P 
i ACRE. 


The farms for which yields are presented in figure 20 are adjo 
ing, and originally had the same crop-producing power. Farm No a 
has been under continuous grain cultivation and has never receiv ad 

any farm manure or other humus-forming materials. The land has 
been reduced in wheat-producing power from 25 to 8 bushels per 
acre. Farm No. 2 has received regular and liberal dressings of 


Wie. 19.—Continuous grain culture—decreasing yields, 


manure and has produced wheat, corn, oats, timothy, and clover in 
rotation. There has been no apparent decline in crop yields. (Uni- : 
versity of Minnesota Experiment Station Bulletin Doe) = a: 7 


On typical cornbelt prairie soil in Tlinois that yielded over 70 
bushels of corn per acre when brought under cultivation (see fig. 22), 


Sk a 
INFLUENCE OF SYSTEMS OF FARMING ON WHEAT ? os 
YIELDS ON TWO MINNESOTA PRAIRIE FARMS. 
(UNIV. OF MINN. EXP STA. BUL.S3) 


SYSTEMS 
OF FARMING 


WHEAT YIELDS PER ACRE 
IN BUSHELS 


FARM |)35YEARS OF 
CONTINUOUS GRAIN 


FARM 2) 35 YEARS OF 
ROTATION & MANURE 


Si AER RRA lite it tv: hth eater ate 


LAO AEE MS 


Fie. 20.—Effect of rotation and manure on wheat yields. 


Ag . 
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Pa 


‘9 years of continuous corn culture reduced the yield to 27 bushels; 
n like soil a system of corn, oats, and clover in rotation, plus manure 
rom live stock, not only maintained the original yield but increased it 
0 96 bushels per acre. (University of Illinois Experiment Station 
sulletin 125.) 

An occasional Northern example has been used, as will be noted on 
rages 16 to 19, to illustrate a principle when no clear-cut Southern 
ecords were at hand. The principles taught, however, hold good 
or all sections, 


Fic. 21.—Grain in rotation on prairie farm. 


INFLUENCE OF SYSTEMS OF FARMING ON 
YIELD OF CORN PER ACRE ON TYPICAL 
CORN-BELT PRAIRIE SOILIN ILLINOIS. 
(UNIV.oF ILL. EXP STA. BUL. 125) 


SYSTEMS 
OF FARMING 


CORN YIELDS PER ACRE 
IN BUSHELS 


ORIGINAL PRAIRIE 


No.1) 29 YEARS 
CONTINUOUS CORN 


PLUS MANURE 


Fie. 22.—Rotation and manure give bigger yields than 
virgin prairie soil. 
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PRACTICES THAT LOWER THE GRADE OF THE 
PRODUCT. ‘| 


Practices that lower the grade or quality of the product reduce 


the farm income. 


Figure 24 shows graphically the influence of delayed picking on 
the grade and value of cotton. 


Comparing figure 


24 and figure 17, INFLUENCE OF DELAYED PICKING 
page 14, it will be ON GRADE AND VALUE OF COTTON 


seen that delayed : | 
y Bee ee GRADE ACRE VALUE OF LINT & SEED] 


picking of this cot- © [PICKING 


ton resulted in a re- 
duced yield and a 
lowering of the 
grade. The average 
money loss on equal 
acreages of these 
three crops, due to 
delaying picking till 
January, was more 
than one-third, or 
$57 per acre, on the 
1918 crop. 

Ten acres of this 
cotton picked at the 
proper time in the 


STRICT MIDDLING 
STRICT LOW MIDDLING 


em 
0 SS 


EXPRESS 
STRICT GOOD dines 


MIDDLE > ae, 
MIDDLING BLUE STAINED 112 aaa 


| BOYKIN 


GOOD ORDINARY 


STRICT MIDDLING 
STRICT LOW MIDDLIN 


STATION TRICE 
| 


>: 
MIDDLING BLUE STAINED 121 im 


lig, 24.—Delayed picking lowers grade and reduces return 


(Compare with figure 17.) 


1 
| 
| 


= 
8 
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Il would return as much money as 15 acres picked in January, and 
e additional five acres could be used to produce food and feed 
d other crops that would not interfere seriously with the cotton 
cking. ? 

Late cutting of hay usually results in lower quality, owing to 
‘e conversion of nutrients into less digestible forms or the trans- 
r of nutrients from stem and foliage to root and seed, the latter 
‘ten shattering out during harvest, leaving a hay of low grade. The 
‘me practices may result in loss Bs: foliage. This loss of leaves may 
sO be caused by overcuring the hay and thus lowering its grade. 
‘Corn stover left standing till the blades dry up or are frosted is 
‘inferior quality to that cut at the proper time. 

‘Truck and fruit crops may deteriorate in quantity and quality by 
te harvesting. Too early harvesting may produce a low grade as 
all as a small yield. 

Other crops and products also suffer deterioration in yield and 
uue when more is planted than can well be cared for. Why not 
‘ay safe? Why not harvest only high-grade products by limit- 
ig the acreage to what can be well cared for ond harvested at the 
oper time? 


FLUENCE OF QUALITY IN DAIRY COWS ON INCOME. 


Figure 25 shows some facts about two Pennsylvania dairy farms. 
These farms are 
identical in farm 
area, number of 
work animals, and 
number of dairy 
cows, and vary only 
shghtly in crop area 
and total current 
expenses. 

Farm B, how- 
ever, shows an in- 
crease of $28 in re- 
ceipts per cow, or 
nearly 44 per cent 
over Farm A, due to 
better cows or better 
feeding and care, or 
a combination. of 


INFLUENCE OF RECEIPTS PER COW ON 
FARM INCOME ON TWO DAIRY FARMS 
IN CHESTER COUNTY PA, 


FARM AZZ FARM 3B = 


RECEIPTS 700Ghj—j@j“7@ 
11 COWS i 


FOTAL FARM 1740 Zila 
RECEIPTS 2125 ES 


CURRENT 8227W7ZZW7 
EXPENSES 862 


FARM 918ZGj777qv 
INCOME 1263 Es 


: the two—in other 

Ig. 25.—Over $300 difference in income, attributable mostly 
to difference in yield per cow. _ words, better qual- 
Farm A. Farm B. ity of business. 
Muires,. -- 22... ee 80.| Farm area —2cocees 80 This higher quality 
Beeres = 46;\— Crop area-- eases 43 of business ‘is. re- 


fork animals________ 3 Work animalsmaeee = : ‘ 
airy cows___________ 114)" Dairy cows- eee 11 flected directly in 


x 
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bo 
ee) 


Fic. 26.—High-yielding cows are essential to profitable dairying. 


increased total receipts and in a farm income larger by more e tha 
one-third. 
One of the most. important of the practices that influence tt 
quality of the dairy business is the testing of the individual cov 
for quantity of milk and butter fat produced, and keeping a’ recor 
of the findings. | 
_ The first year of such testing and ecard keeping for a Virgin’ 
dairy herd of 42 cows (prior to the war) revealed the facts show 
in figure 27. Practically one-fourth of this herd was not produein 
cuen milk to pay expenses. 


WHAT THE FIRST YEAR TEST OF 
A VIRGINIA DAIRY HERD REVEALED § 


NUMBER) MILK PER COW | VALUE OF MILK - 
cows| IN POUNDS IN DOLLARS = 


Bt a 


57 

91 

105 
1126 


Fie. 27.—Showing that the best 10 cows gave more than 
twice as much milk as did the poorest 12, 


fa 
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— 


} 
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EFFICIENCY IN THE USE OF LABOR. 


Another important | 
‘ctor influencing the | 
iiality of the aie 
id the size of the 


EFFICIENCY IN USING MULE LABOR 
ON TWO COTTON FARMS 
OF EQUAL CROP ACREAGE AND UNEQUAL MULE POWER 


FARM A FARM B Waal 
rm income is the | ACRES IN COTTON 45 ACRES IN COTTON 50 


ACRES IN CORN 36 ACRES IN CORN 35 


ciency with which 


e labor of men and |NuMBER ea 5 Cee eK 
limals is utilized.|WoRK mutes] 3 Ot Of ef 


a i 
ome farmers reach |cropacres WLLL EEE. 
ia degree of skill | PER FARM at sea 


so handling men {gates or | 39 WEEE. 


id mules as to get|coTTON |3) === 


rge returns for the | cropacres] 19.2 ZZ 
bor expended. PER MULE | 31.3 aay 


Migure 28 shows |p ays work] 84 LZ 


saphically the utili-| per muce 141 eee 


tion of mule power 

. ; - BALES COTTON) 6 EZ 

1 two cotton farms] pep muLe 10.3 Ey 
ith © “practically the 


me fumber of crop 


$373 
Tes. Farmer A used 


ve mules to work! Fic, 28.—Three mules do more work than five in this case. 


FARM we Yluu““““““be: 


PER MULE 


the 96 acres of crops, 
while farmer B 
worked 94 acres with 
three mules. The 


EFFICIENCY IN USING MULE LABOR 
ON TWO COTTON FARMS 
OF UNEQUAL CROP ACREAGE AND EQUAL MULE POWER 


FARM A ZZ FARM C mmm |hree-mule farm 
, worked over 12 acres 
NUMBER OF eK Ke more per mule, put in 
WORK MULES a fad ad o et 57 more productive 
CROP ACRES] 96 IEE days per mule, and 


es |Carned $168 more 


farm income per mule. 


PER FARM 


COTTON | 46 SERENITY In figure 29 farmer 
C, a five-mule farmer, 


by putting his five- 
mule equipment on a 
Jlarger farm than did ~ 
farmer A in figures 


CROP ACRES 
PER MULE 


Lf asi 


32 
84 
150 oe 


DAY’S WORK 


BALES OF le LLXLLZZEEEET, 
PER MULE | 


BALES COTTON 28 and 29, was able to 
PER MULE if 6 = . |fhandle them with 
“ARM Bee bene practically the same 
PER MULE |°37| = maaaay efficiency as his neigh- 


| a ee ey bor, farmer B (see fig. 
. <J.—One 5-mule outfit covers 65 more crop acres than 3 
ie | 28), handled his three 


i 


=, 
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mules, and therefore earned a much larger income. Farmer C worke 
13 acres more per mule than farmer ae put in 66 more productiyy 
days per mule, and earned $166 more ne income per mule. a 

Farmer A ike low when measured by efficiency in utilizing mul: 
labor. | 

Figure 30 shows graphically for 159 farms in Georgia that an A 
crease in the number of acres per mule and productive day’s worl 


per mule have a tendency to increase the farm income. yi 
a 


INFLUENCE OF CROP ACRES PER MULE ON DAYS OF PRODUCTIVE | 
WORK PER MULE AND FARM INCOME PER MULE ON 159 OWNER | 
COTTON FARMS iN SUMTER CO., GEORGIA, 1913. 


NO. OF ACRES WORK DAYS FARM INCOME PER MULE | 
FARMS} PER MULE PER MULE IN DOLLARS 


Fic. 30.—Relation between acres per mule and dvs s work per mule, and farm income, 


LABOR MAY BE SAVED BY THE USE OF IMPROVED MACHINERY} 


Differences in practice in the use of implements make considerabl 
difference in the labor requirements and labor cost of growing | 
crop. Figure 32 shows the differences in the average amounts of mai 
labor required to produce cotton, corn, and oats in Sumter County 
Ga., and Ellis County, Tex. 

Te Sumter County, Ga., though the farmer and his laborer some 
times drive two horses or mules, one-horse implements are generall; 
used in preparing the ground, pikeane: and cultivating. In Ell 
County, Tex., the farmer and his helper drive from two to fou 
horses or mules and use improved implements and machines. Th 
Texas man averages one trip across the field in throwing up a plan 
bed. The Georgia man will average five trips. The Texas mai 
cultivates both sides of the row and also the middle at one try 
across the field. The Georgia man makes two or three trips. t 
accomplish the same end. The Georgia man with his one-horse 1m 
plements expends twice as much man labor on the three crops rep 
resented in the figure as does the Texas man. 
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‘Gq. 31.—-Some types of implements used in growing cotton; (1) middle buster or lister ; 
(2) Georgia stock with half shovel or turning plow; (3) small solid sweep; (4) 
Georgia stock with half shovel and fender attached for use in barring off; (5) 10-inch 
heel sweep or heel scrape; (6) diamond scooter; (7) broad shovel; (8) Georgia stock 
with solid sweep and 18-inch heel sweep attached; (9) 18-inch heel sweep; (10) 
Georgia stock with 18-inch solid sweep attached; (11) one-horse spike tooth or 
narrow tooth cultivator; (12) cotton hoe; (13) fertilizer distributor; (14) cotton 
planter. With the exception of No. 1, the middle buster, and No. 12, the hand hoe, 
these are all one-man, one-mule implements. (Yearbook Separate 377.) 


COMPARISON OF RELATION OF IMPROVED 

TILLAGE MACHINERY TO MAN LABOR COST 

ON CROPS IN SUMTER CO.,GEORGIA AND 
ELLIS CO.,TEXAS. 

(DEPT. BUL.659 AND FARM MANAGEMENT CIR.3) 


LOCATION MAN DAYS PER ACRE 


COTTON 


GEORGIA 
TEXAS 


GEORGIA 
TEXAS 


GEORGIA 
TEXAS 


Fig. 32.—Man days per acre reduced by half through use 
of improved machines and big teams, 
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Fig. 33.—One man with two horses and a riding cultivator cultivating both sides of a 
row at one trip and cultivating not only lengthwise of a field but also across a field 


planted by one man with a two-horse, two-row check row planter. 
this practice as compared with that in figure 36, both in planting and in cultivating 
(Other methods of making labor more efficient by the use of machinery 
and other devices are described in Farmers’ Bulletin 989.) 


Time was saved by 


Figure 34 shows graphically how the cost of cultivating corn wie 


lowered onan Alabama farm by using a check-row planter. 


ers’ Bulletin 310, in describing the farin, Says: 
“When the rows were laid out with the contour of the land and 
cultivated only one way the cost of cultivation averaged $1.38 per 


acre and the cost of hoeing $0.70 per acre. 


Farm- 


When the corn was 


check-rowed and cultivated both ways the average cost of cultivation 


COST OF CULTIVATING AND HOEING CORN PLANTED 

WITH CHECK-ROW PLANTER AND CULTIVATED BOTH WAYS, 

COMPARED WITH COST OF CULTIVATING AND HOEING 
CORN PLANTED AND CULTIVATED ONE WAY, 

ON A FARM IN ALABAMA 


COST IN DOLLARS PER ACRE OF CULTIVATING AND HOEING CORN 


CULTIVATING 
LENGTHWISE] 2.08 
OF FIELD 


CULTIVATING 
LENGTHWISE 
AND ACROSS 
FIELD 


1.3] 


Fic. 34.—It pays to cultivate thoroughly. 


and hoeing was reduced to $1.10 and $0.21, respectively, a saving 
of 20 per cent in the cost of cultivation snd 70 per cent in the cost 


of hoeing.” 
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Fig. 35.—A labor-saving implement. A two-horse four-shoveled cultivator with small 
sweeps instead of shovels, extensively used for the tillage of cotton and corn in Texas 
and Oklahoma and some other parts of the Cotton Belt. (Department Bulletin 511.) 


cultivating one side of a 
(Com- 


Fig. 36.—Two men and two mules, with one-horse cultivators, 
row at a time, of a crop planted with a one-man, one-horse, one-row planter. 


pare with figure 33.) 
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Fig. 37.—On many farms man and horse labor may be saved at harvest time by grazing 
down part of the feed crops of the farm with hogs, cattle, or sheep. ‘This practice not 
only saves labor and is of great advantage in time of scarcity of labor, but also enables — 
the farmer to produce live stock at lower cost than when the crops are harvested by 
hand and machine and then fed to the stock. (See Farmers’ Bulletin 1008.) 


Wig. 38.—The sheep shown above have cleaned up the soy beans which were planted in 
this corn at the last working and are now beginning on the corn, They were left in 
the corn until the entire crop was harvested, at which time they were fat and ready : 
for market. (Farmers’ Bulletin 1008.) 
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UTILIZING UNTILLABLE AND WASTE LAND. 


+. 39.—On many farms are found rough, rocky hillsides or fields or other waste land 
ot suitable for tillage purposes. These fields can be made to add something to the 
arm receipts by using them as pasture. 


af 


« 
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+ 40.—Forest growth is profitable on rough, steep, and wet lands, poor soils, and 
‘waste” corners about the farm. By proper handling, the quantity and quality of 
the timber, as well as the money returns from woodlands, can be substantially 
nereased: (a) Mature oak which the farmer has let stand on a piece of very rocky 
‘arm land. (b) Young slash pine growing rapidly on wet land and of high value for 
urpentine and pulpwood or fuelwood. If thinned the larger trees will soon yield. 
saw logs. 
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SIZE OF THE BUSINESS. 


The size of the farm business naturally has a direct influeeaae or 
the amount of the farm income. 

The size of the business is usually measured by the number of acre 
used, the number of animals from which profits may be earned, thi 
Ae of poe ve days’ work the farm furnishes for men anc 
work animals, an 
the amount of work 
ing capital. 

Figure 41 show 
the influence of thi 
size of the farn 
business as measure 
by tilled acres anc 
productive days 


INFLUENCE OF SIZE OF FARM ON FARM| 
INCOME ON TWO FARMS IN GEORGIA (I913)! 
FARM A GZ FARM B Ei 


|acrEs 64 Gz 


PRODUCTIVE &I8ZZv7y7 


work per man anc 
per horse on th 
farm income on tw 


Georgia cotto1 
farms. © 
The Aamo 0 
tilled acres per worl 
animal, the per cen’ 
of land in cotton 
and the yield of cot 
ton per acre ar 
practically the sam 
for the two’ farms 
but farm B has ¢ 
little more thar 
three times as many 
tilled acres and fur 
nishes a little mor 
than three times a: 
many _ productive 
days’ work for mal 
and horse than doe 
farm A. . 
This same proportion shows directly between the two farm in. 
comes, that of farm B being a little over three times as large as thai 
of farm A. 4 
Studies of large groups of farms in many parts of the country in- 
dicate that the Lae of larger acreages uniformly earn larger in- 
comes than the smaller ee of the same type. 


MAN DAYS 1984 SERRE 


IPRODUCTIVE 310Z7Z 


CROPACRES 217 
PER HORSE 21 


| eon "ZZ ZZ) 


IN COTTON — 75 EESAieeeenESEaTS 
COTTON YIELD 310Z 


FARM 102YJU 
INCOME ~~ 295 Baas a 


Fic. 41.—Equal in efficiency, but far from equal in farm 
income. 


pap Unis 
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Factors of Success in Farming. 29 


Figure 42 shows the relation of size of farm to income on 147 
mer farms in Sumter County, Ga. 

Tncreasing the size of the farm may result in greater efficiency in 
use of labor on the farm. Figure 30 on page 21 shows how the 
rger farm (C) used its five mules more efficiently on 161 acres than 
‘esmaller farm (A) used five mules on 96 acres. 

‘Of course the larger farm does not always have the larger income, 
ren when the two farms compared are of the same type. For in- 
ance, turning back to figure 1, on page 9, it will be seen that the 
wm with 21 acres has a larger income than the farm with 58 acres. 
twill also be seen that the two farms of 59 acres each have farm in- 


mes larger than either of the farms with 120 tilled acres. This is 


ecause the quality 
£ business on these 
maller farms was 
ufficiently higher to 
yercome the ad- 
antage of more 
eres on the large 
arms. — 

A larger income 
m a larger farm 
nay not indicate any 
etter farming. In 
igure 41, page 28, 
farm B, though 
hree times as large, ? : : 
nd having a farm Fig. 42.—The oe ote VEO greater the income. 
neome three times 
s large as farm A, is not farmed any better than the smaller farm. 
farmer B has more capital and may have greater skill in handling 
arge numbers of men and teams. 

“A large farm may show a larger income than a smaller farm with 
tigher quality of business, simply because the larger farm, with a 
lower quality of business and a smaller income per acre or per head 
of productive live stock, has been able so to multiply smaller returns 
per unit as to exceed the farm income of the more efficiently managed 
maller farm. For example, farm B, in figure 3, page 7, made a 
farm income of $14.50 per acre compared with a farm income of 
510.60 per acre of farm B, figure 41, yet the latter had enough acres 
more than the former to make its total farm income $427 larger. 
“The size of the business and the farm income may be increased not 
only by adding to the acres used or to the numbers of productive 
animals, but also by raising the quality of the management, 


RELATION OF SIZE OF FARM TO FARM 
INCOME.ON 147 OWNER FARMS IN 
SUMTER COUNTY, GEORGIA. 


NO.oF| AVERAGE CROP AVERAGE FARM 
FARMS} ACRES PER FARM] INCOME IN DOLLARS 


- 


4 it 
= 
4 
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ORGANIZATION OF FARM ENTERPRISES. 


The relation which the principal enterprises bear to each other iz 
magnitude has a strong influence on the efficiency with which th 
business can be conducted, and therefore on the size of the farm ip. 
come. (See Fig. 43.) In figure 43 two cotton farms are compared o 
the basis of organization of the crop land. a 

The farms have the same amount of crop area, and the yields pei 
acre of the two principal crops, cotton and corn, were somewhat in 
favor of farm A. The expenses on the two farms were very nearly 
equal, but farm B had a farm income nearly three times as large as 
that of farm A, due 
PERCENTAGES OF CROP AREA IN CROP ENTERPRISES| Very largely to 2 

ON TWO FARMS IN SUMTER COUNTY, GEORGIA better organizatior 

1913 and distribution of 


CROP the crop enterprises 
ENTERPRISES After providing for 
Cori 3° ; the farm needs, most 


f th ining 
CORN 30% % of the Tema 


crop land was put 
SMALL GRAIN 2 / ae : s 
: into cotton, the prin- 


cipal commercial 


COWPEA HAY 17 % amg 


PEANUTS 8% il é crop of the region. 
MISCELLANEOUS 5% , The operator of 
. farm A sacrificed 
EXPENSES *1366 SEs ° 7 too much cotton for 
FARM INCOME 416 J less valuable crops. 


In figure 44 are 


Wie. 43.—A contrast in farm organization. 4 
given the average 


Farm A. Farm B, lat; : ¢ th 
Crop Acres we = 94 Crop. acrég =) ae a= 94 relative ace the 
Cotton per acre_____ 325 Cotton per acre_____ 310 crop enterprises on 
Corn per. acre______ 14, 3 Corn per acres = 11. 4 : 


some of the more 
profitable one to six mule farms in Sumter and Brooks Counties, Ga. 
Tt will be seen that farm B (fig. 43) approaches quite closely in organ- 
ization to the average of the 30 profitable farms in Sumter County. 

A marked difference will be noticed in the organization in the two 
counties. In Sumter County, after making ample provision for the 
farm needs, the remainder of the land is devoted largely to cotton, 
the most important commercial enterprise. In Brooks County the 
soil is thinner and it is necessary to pay particular attention to the 
maintenance of soil fertility, so a system has been developed which 
gives a smaller relative acreage to cotton and pays particular at- 
tention to the legume feed crops and hays. Besides the regular 
_peanut crop, peanuts are planted between the corn rows on about 
half the corn area. 2 
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To each mule these Brooks County farms carried an average 
uivalent of three mature cattle and sixteen 200-pound hogs, includ- 
g two brood sows. Among the important miscellaneous crops on 
e farms are watermelons, sweet and Irish potatoes, and sugar corn. 
It is not intimated that these systems of cropping are the best 
at could be devised for these farms or for the communities repre- 
nted, but they were evidently better than the average, in that they 
elded comparatively high returns for the use of land, working 
pital and labor. | 

These systems will change as conditions change. Indeed, the ad- 
mt of the boll weevil and the high price of hogs has already started 
_ Sumter County a . 
ange in the direc- 
on of the Brooks 
ounty system. 

The point to be 
mphasized here 1s 
at for each farm 
mmunity and for 
uch type and size 
f farm there are 
rtain combinations 
f enterprises that 
dmit of a more effi- 


lent and profitable 


andling ofthe busi- Fis. 44-—Acreage in different crops on profitable southern 
farms. 


PERCENTAGES OF CROP AREA IN CROP ENTERPRISES 
ON SOME OF THE MORE PROFITABLE 1 To 6 MULE FARMS 
IN SUMTER AND BROOKS COUNTIES, GEORGIA (PRE-WAR) 


CROP AVERAGE FOR AVERAGE FOR 
30 PROFITABLE FARMS #80 PROFITABLE FARMS 
ENTERPRISES | in SUMTER COUNTY |IN BROOKS COUNTY 


SMALL GRAIN 
PEANUTS 2.4% ff 6% 


MISCELLANEOUS 3.6% ff 


ess, under average | 

imatic and economic conditions than do any others that have been 
ied thus far. The efficient adjustment or organization of the farm 
nterprises along these more profitable lines depends on the follow- 
ig factors: 

1. The live stock and acreages necessary to supply the family and 
arm needs. | 

2. The fertility of the land. 

3. The economic importance of enterprises adapted to the region, 
articularly as to market demand and the relation of prices to returns 
or labor and material expended. 

4. The seasonal labor requirements of the enterprises. 

5. The supply of labor and its cost. 

6. The topography of the farm. 

7. The size of the farm. 

8. The advent of injurious insects and plant diseases. 

Some of these factors are known to every farmer; some must be 
veighed in the light of the accumulated experience of the com- 
aunity. All that the farmer needs to know about the others can 
e gleaned from a well-planned and well-kept set of farm records. 
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HIS BULLETIN contains information on the chief 


problems encountered by newcomers and pros- — 


pective growers in starting and maintaining a citrus 
grove in the Gulf States. The selection of locality 


and site, choice of varieties, cultural methods, and | 


the business aspects of citrus-fruit growing are 
among the more important problems considered. 


The importance of thorough and careful personal 
investigation before investing in lands or groves is 
emphasized, since good and worthless citrus lands 
are often found side by side. As the selection of the 
best varieties for planting in each locality is of great 


importance, the question of variety is considered in - 


some detail. 


The growing of citrus fruits is a highly complex 
business, and both skill and attention to details are 
requisites for the profitable production of fine fruits. 


Contribution from the Bureau of Plant Industry 
WM. A. TAYLOR, Chief 
Washington, D. C. September, 1920 
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SCOPE OF THE WORK. 


HERE is an increasing demand, especially on, the part of new- 
comers and prospective growers, for information concerning 
trus-fruit growing in the Gulf States. While it is not possible in a 
rief publication of this,sort to give complete information regarding 
ich a complex industry as modern citrus culture, it will be of value 
) outline some of the general principles as a guide to those interested. 
brief account is given of the history and development of the indus- 
ry in Florida and the other Gulf State citrus regions. This is fol- 
ywed by a discussion of the factors involved in the choice of locality 
nd site, the selection of varieties, cultural methods, the business as- 
ects of the industry, and other important problems. 

As Florida produces by far the most citrus fruits of all the States 
nder consideration, a more complete discussion is given of the indus- 
ry in that State than for the other sections. Much of the information 
elative to Florida, however, will be applicable to the other Gulf 
tates as well. Whenever Pricer differences in methods exist, each 
yeality is considered separately. 


1The writer is indebted to Messrs. H. R. Fulton and J. R. Winston, of the Office of 
ruit-Disease Investigations, Bureau of Plant Industry, and Mr. W. W. Yothers, Office of 
ropical and Subtropical Fruit-Insect Investigations, Bureau of Entomology, for the in- 
rmation contained in the section entitled ‘“ Spraying citrus trees.” 
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HISTORY OF THE FLORIDA CITRUS INDUSTRY. 


4 

Oranges, grapefruit, and othe citrus fruits were first brought. t 
the United States by the Spaniards, who planted them in F “lorid 
more than three centuries ago. Prior to 1870 the commercial citru 
crop of Florida was limited to the output of a few small groves i 
the northern part of the State. Most of the groves were situate 
along the banks of the St. Johns and other rivers, as practically th 
sole means of transportation was by river boats. The methods 0 
culture, harvesting, and shipping were very crude, but in spite 0 
many pean the pioneer growers prospered, and after the adven 
of the railroad lines in the early sixties the industry grew ver 
rapidly. Most of these early plantings were of orange trees. Grape 
fruit culture was neglected, and the fruit had little market value unti 
the late eighties, when it began to grow very rapidly in favor, unti 
at the present time the grapefruit is becoming a close rival to th 
orange in commercial importance. 

The first severe freeze recorded was in 1835, when orange tree 
from 40 to 50 years old were killed at St. Augustine and Mandarin. 
No freeze since that time has been so severe. 

The second serious check to the growth of the industry occurre: 
in 1886, when a severe freeze ruined most of the orange crop an 
killed many young trees. In the winter of 1894-5 two disastrou 
freezes killed most of the trees to the ground and ruined thousand 
of groves. In 1899 another killing freeze occurred. As a resul 
of these costly experiences much of the old northern citrus area wa 
abandoned permanently and the industry was relocated in souther 
and central Florida. From that date citrus production in Florid 
increased without any serious check until 1917, when a freeze i 
February in many sections killed to the ground most*of the youn; 
trees, frosted most of the crop, and in some sections cut back th 
Pens trees severely. 

Although the citrus industry has fully recovered from these dis 
asters, the various freezes have taught the growers many valuabl 
daak costly lessons. The importance of selecting grove sites whic 
are relatively free from frosts has been strongly emphasized, and th 
advisability of protecting groves by some means of orchard heatin; 
has been demonstrated, particularly in those sections where killin; 
frosts have been experienced. The importance of crop diversity ha 
also been recognized, and many growers who formerly produce 
citrus fruits exclusively are now raising live stock, truck, forag 
crops, and other staple farm pr oduce.” 


1 Webber, H. J. The two freezes of 1894-95 in Florida and what they teach. U. | 
Dept. Agr. Yearbook, 1895, pp. 159-174, figs. 16-21, pl. 3. 1896. 
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One-crop farming at best is a gamble, and in case of a severe freeze 
3man with a number of staple farm crops is much better prepared 
weather the lean years than the grower who has oranges only. 
irthermore, in diversified farming the labor, horses, and equipment 
e more efficiently and economically employed through the year than 
1ere nothing but a citrus crop is produced. 
As a result of these experiences the Florida citrus industry is now 
.a more stable basis than at any time in the past. Great improve- 
ants have been made in cultural methods and in the control of 
sects and diseases. The introduction of modern methods of har- 
sting, packing, and shipping has stimulated both production and 
mand by enabling the fruit to be shipped to the most distant 
arkets with a minimum loss from decay. 
Four distinct ‘citrus-growing sections of Florida have been out- 
1ed,1 as follows: 
Northwestern Florida, that part of the State lying west of the 
ucilla River; eastern Florida, that part between the Aucilla River 
id a straight line drawn from the mouth of the St. Johns River 
Cedar Keys; central Florida, that part of the State between 
e line referred to above and north of the counties constituting 
uthern Florida; southern Florida, the counties of Brevard, Dade, 
onroe, Lee, De Soto, Manatee, St. Lucie, and Palm Beach. 
By far the greater portion of the citrus fruits are produced in 
ie central and southern sections of Florida. In the western and 
stern sections of northern Florida the citrus industry is of rela- 
vely minor importance, although there are a number of small, 
blated groves, and in the northwestern part of the State plantings 
‘Satsuma oranges have been made in the last few years. 
One of the most important factors in raising the standard of 
trus growing in Florida has been the Florida Citrus Exchange, 
nonprofit, cooperative marketing organization which includes 
rowers in all parts of the State. The Florida State Horticultural 
ociety has also been a valuable agency in promoting the social and 
isiness relations of the citrus growers. : 


AISTORY OF THE CITRUS INDUSTRY IN THE OTHER 
GULF STATES. 


In a narrow area on either side of the Mississippi River south 
f New Orleans, in Louisiana, citrus fruits have been grown for 
any years. This region has experienced occasional setbacks from 
‘osts and other causes, but citrus fruits are still grown there com- 
ercially on a small scale. Most of the crop is sold in the New 
rleans markets. : 


*Catalogue of fruits. In Proc, 18th Ann. Meeting, Fla. State Hort. Soc., 1905, pp. 
Xxii, 1905, : 
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Extensive plantings of Satsuma oranges and other citrus fruit 
have been made in other sections of southern Louisiana. Th 
losses from killing frosts have been so heavy, however, that mos 
of these plantings have been abandoned. Many experienced Lou 
isiana growers believe that citrus planting, except in the regio 
south of New Orleans, should be restricted & small groves in th 
most frost-free localities. A number of such small groves of Sat 
suma oranges have been found profitable in the production of fru 
for the local markets. Usually these groves consist of an acre o 
two of fruit, planted on protected sites on southern Louisiana tare 
where Sonera farming is practiced. 

The commercial planting of citrus fruits in Texas is now re 
stricted almost entirely to the lower Rio Grande Valley, wher 
several hundred acres of orange and grapefruit groves are unde! 
irrigation. Considerable loss has been experienced in this sectior 
Han the freezing of young trees, and in some localities the use o: 
strongly ialine: water for irrigation threatens serious damag 
to the groves. As late as 1918 shipments of citrus fruits from thi 
section had not reached a car-lot basis, and until the industry passe: 
beyond the experimental stage plantings should be extended witl 
caution and citrus fruits should be grown as one crop in a scheme 
of general or diversified farming rather than as a single-crop venture 

Satsuma oranges and other citrus fruits were at one time exten- 
sively planted along the northern Gulf coast section of Texas, par- 
‘ticularly in the vicinity of Houston and Beaumont. Many of these 
plantings were repeatedly killed back by cold, and in the winter of 
1916-17 thousands of acres of citrus groves were frozen to the ground 
and abandoned. On account of unfavorable climatic vonditiend and 
other factors, as pointed out by the United States Department of 
Agriculture in past reports, the Gulf coast of Texas is not in gen- 
eral a promising section for the profitable and conservative develop- 
_ ment of an extensive citrus industry. Future plantings north of the 
Rio Grande Valley should be limited to small groves of the hardier 
sorts of citrus fruits, such as Satsuma oranges and tangerines, 
planted in the most favorable localities to produce fruit for the home 

or local markets. 

In Alabama the maim citrus sections are located in Mobile and 
Baldwin Counties. In Mississippi there are smaller commercial 
plantings along the Gulf coast. These plantings consist almost en- 
tirely of Satsuma orange trees, although a few round oranges and 
grapefruit are grown for home use. The industry in this section 
received a severe check in the heavy freezes of the winter of 1916-17, 
when hundreds of acres of groves were cut back or killed. As a 


*Agricultural conditions in southern Texas. U. 8. Dept. Agr., Bur. Plant Indus. [ Mise. 
Pub.] 457, 8 pp. 1909. F 
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ssult of this freeze and a number of previous freezes, Mississippi 
ad Alabama growers have come to the same conclusion as the 
orida growers, namely, that groves should be located on the most 
rost-free sites, and for the greatest degree of safety the grower here, 
sin most other localities, should make citrus culture a part of gen- 
ral farming rather than a single-crop venture. 
These setbacks and their lessons to the growers have placed the 
Jatsuma orange industry in Alabama and Mississippi on a much 
afer basis than in earlier years. A cooperative association of the 
‘rowers, known as the Alabama Citrus Exchange, has been of much 
ssistance in the development of the marketing end of the industry 
nthat section. The Gulf Coast Horticultural Society fills the same 
lace with reference to the citrus industry in northwestern Florida, 
outhern Alabama, and southern Mississippi as does the Florida 
State Horticultural Society for the main citrus sections of Florida. 

Small home orchards, including the Satsuma and round oranges 
ind occasionally a few lemon and erapefruit trees, are found in many 
Inlf State sections too cold for larger commercial plantings. A few 
yery small groves have been planted in southern Georgia and on the 
slands off the coasts of Georgia and South Carolina. In these colder 
sections citrus plantings are confined to trees budded on trifoliate- 
range stock and grewn in sheltered dooryards and similar spots 
where they can be protected in winter. 

The principal areas within which citrus fruits are grown are shown 


in figure,1. 
SELECTION OF A LOCALITY AND SITE FOR A GROVE. 
CHOOSING A GENERAL LOCALITY. 


The first problem to be solved by the prospective citrus grower 
is the selection of a general locality and a particular site in that 
locality for planting the grove. It is quite impossible to answer the 
questions so frequently ¢sked regarding the advantages of one local- 
ity compared with another. Each section has its particular ad- 
vantages and drawbacks, and one investor will prefer conditions to 
which another would strongly object. Prospective growers should 
therefore make as thorough and careful an investigation as possible, 
especially when the amount of capital available is limited. The 
various State agricultural experiment stations will gladly advise 
prospective settlers as to sites, and in many cases they can put new- 
comers in touch with experienced, successful citrus growers from 
whom valuable information can be secured. It is inadvisable to 
purchase lands for agricultural purposes without first making a 
careful personal investigation of the locality, especially when such 


i et 
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a large investment is involved as is necessary in the development of 
citrus grove. ? ‘a 

The genéral advantages of any locality for a farm home, including 
sanitary conditions, nearness to good schools, neighbors, roads, anc 
other factors, should be fully considered. -Due emphasis should 
placed on the record of any locality as to damage from killing frost 
in the past. In general, growers should restrict extensive planting, 
to established and prosperous communities which have a long recorc 
for the extensive and profitable production of high-quality fruit. » 

It is a great advantage to be located near a shipping point an 
close to a packing house with a high reputation for the quality of if 
output. Long wagon hauls are expensive and impair the shipp — 


Fic. 1.—Outline map of the United States, showing the principal regions in which citru 
fruits are grown commercially. The shaded area shows the regions where citru 
fruits are grown. Heavily shaded areas show important commercial citrus sections. 


quality of the fruit. A haul of more than a few miles is such : 
heavy handicap as to bar an otherwise ideal locality from considera 
tion, especially when the available roads are in poor condition. 


SELECTION OF A GROVE SITE. 


After the general locality has been selected, the question of choos 
ing a particular site for the grove should be decided. 


FROST AND AIR DRAINAGE. 


Careful consideration must be given to the liability of a propose 
site to killing frosts, for it has been strikingly shown in past freeze 
that the damage from cold varies greatly even in groves a mile 0: 
less apart. Florida groves on land elevated even slightly above th 
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arrounding country were much less injured in the freeze of 1917 
lan adjacent groves situated in valleys or depressions or on other 
yw-lying ground. It has been shown that cold air drains away from 
ae higher lands and settles in the lower levels and that there may 
e 5 degrees or more difference in temperature in favor of the 
levated sites. This protective effect of air drainage was also very 
iarked in the orange sections of Alabama, as well as in the other 
nlf States, following the freezes of the winter of 1916-17.1_ Groves 

n low lands and in depressions generally were badly frozen back, 
thile those on higher lands in the immediate vicinity escaped with 
uch less injury. One of the Alabama growers remarked that the 
ypezes had had one benefit, “They have shown us where not to 
iant.” 

: SOIL DRAINAGE. 

Land slightly elevated has another great advantage over low 
md and hollows, aside from that of greater freedom from frost, 
amely, that of better soil drainage. Good soil drainage is an essen- 
ial factor, and land subject to overflow or land where the water 
uble stands less than 3 or 4 feet from the surface at any season-of 
ne year should be avoided unless this defect can be remedied by 
rtificial drainage. 


ROST PROTECTION AFFORDED BY LAKES, BAYS, AND OTHER BODIES OF 
| WATER. 

Lakes, bays, and other bodies of water may afford valuable pro- 
action from frost, particularly when they are of considerable size. 
his protective influence of water, however, is limited almost en- 
rely to groves on the leeward side of the water bodies and is 
aidom noticeable for a distance of more than a mile or so from the 
hore. In the freeze of 1917 groves on the southern shore of Lake 
popka, Fla., a circular body of water about 25 miles in diam- 
ter, suffered very little injury, although groves 2 miles farther 
uth were severely cut back. In this instance the freezing winds 
ame from the northwest, and only the groves on the south and 
jutheastern, or leeward, shores received noticeable protection. In 
1e case of very large bodies of water, such as the Gulf of Mexico, 
1e protection afforded is much more extensive. 


WINDBREAKS. 


Belts of timber, when located on the windward side of a grove, are 
aluable as windbreaks and often protect the trees from drying as 
ell as from freezing winds. On the leeward side of the grove such 
indbreaks are of no value and may actually be a detriment, check- 


1 Winberg,- O. PF, K., Starcher, G. C., and Isbell, C. L. Report on freeze injury to 
trus trees for 1916 and 1917, with notes on orange culture in south Alabama. Ala. Agr. 
st. Sta. Bul. 199, 26 pp., 7 pl. 1918. 
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ing air drainage. Where the grove is entirely surrounded by dens 
woods it is often advisable to cut one or more lanes through thi 
woods on the leeward side of the grove so as to permit the cold aij 


to drain away. 
SOILS. 


Although citrus trees will grow in many soils, they are much better 
adapted to some soils than to others, and the selection of the prope 
kind of soil should be carefully considered. In Florida the soi 
types used most extensively for citrus groves are known as high pi 
flatwoods, high hammock, and low hammock. 

Low- eek sous in their virgin state support a luxurian 
growth of cabbage palmettos, oaks, bays, or other hardwood trees 
They are the richest of the four soil types in fertility and humus 
and while expensive to clear they make splendid citrus soils if wel 
drained. 

High-hammock lands bate a higher elevation and a more oper 
growth of hardwood trees than low-hammock lands. They are fer 
tile and well drained, and many growers consider them the mosi 
desirable of all citrus Soils In general, these hammock soils requir 
much less fertilizer than the lighter pineland soils. 

_ Most of the recent citrus plantings in Florida have been made ot 
high pineland. Three grades of high pineland are recognized. The 
best grade is characterized by large straight- “growing pines witl 
occasional oaks, hickories, or other hardwood trees. The soil is : 
sandy loam, Ply rich in ae and is underlain with a clay subsol 
at a depth at 6 feet or less. In soda -grade pinelands the pine trees 
are smaller and there are few or no hardwoods, while the subsoil is 
farther from the surface. In the third or poorer grade the pines are 
still smaller and scrubbier and the clay subsoil far below the surface 
soil. 

The high pinelands as a class are well drained and relatively inex 
pensive to clear. The better grades, while not high in fertility, make 
good citrus lands if the humus supply is adequately maintained. — 

Flatwoods pineland 1 is usually low and uniform in elevation. The 
soil is often rich in humus, and where such land can be adequately 
drained it may be well adapted to citrus culture. Many flatwood: 
areas, however, are poorly drained or subject to overflow. Fre: 
(ae they are underlain with a layer of hardpan. Such soils are 
of very inferior value for citrus trees and should be avoided. A 
dense growth of saw palmettos in pine flatwoods is frequently an 
indication of an undesirable hardpan or subsoil. 

The several soil types described for Florida are also found in some 
of the other Gulf States. In Louisiana, south of New Orleans, the 
soil is of a rich alluvial character and is frequently subject to over- 
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vy from the Mississippi River, so that high dikes are often neces- 
y to keep the water from injuring the groves. 

nthe Rio Grande Valley of Texas the soils are of a silty forma- 
a. In southern Alabama and Mississippi well-drained hammock 
ds and the more fertile type of pinelands are preferred for citrus 
ntings. The best types contain considerable humus and have a 
y subsoil within 2 or 3 feet of the surface. 


ZINDS OF CITRUS FRUITS FOR THE GULF STATES. 


RELATIVE IMPORTANCE OF THE CITRUS FRUITS GROWN. 


After the locality and site have been selected, the next problem is 
it of choosing the best kinds and varieties of citrus trees for plant- 
s, The most important citrus fruit grown in Florida is the common 


und sweet orange, which is pro- 
iced in all the citrus sections of the 
ate. Round oranges are also 
‘own commercially in the Delta 
ion of New Orleans. 
Grapefruit ranks next to the 
und orange in importance (fig. 2). 
he trees are less hardy than the 
ange, and extensive plantings are 
yund only in central and southern 
lorida, although there are a few 
rapefruit groves in the orange sec- 
ons of Louisiana and Texas and 
attered trees in the other Gulf 
tate citrus sections. 
The Satsuma orange and the tan- 
erine rank next to grapefruit in im- 2 
ortance. Satsuma oranges are the | -* 
10st important of the citrus fruits Fie.2—Map of Florida, showing, by 
rown in northwestern Florida, shading, the location of the principal 
1 3 regions within which round oranges 
outhern Mississipp1, southern Ala- and grapefruit are grown. 
ama, and other sections too cold 
© round oranges and grapefruit. Although the Satsuma orange 
hen budded on trifoliate stock is considerably hardier than the round 
range, it is by no means “ frost proof,” and it should be planted only 


iy 
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on the more frost-free sites of the sections where it has already pro) 
successful. In southern Florida the Satsuma orange is of unsal 
factory quality and is seldom planted. The tangerine is grown m 
extensively in southern and central Florida, but it is also raised in 
the citrus sections of the Gulf States. It is almost or quite as he 
as the Satsuma orange when grown on the same stock. 

Lemons are much more tender than oranges and should be lel 
commercially only in the warmest sections. Prior to the great fre 
of 1895, which killed most of the trees, many thousands of boxes 
lemons were shipped from Florida, but now there are no large co 
mercial lemon groves in the Gulf Btatse) although numerous lem 
trees are grown in dooryards throughout sbinttions Florida. It 
possible that lemon culture could be extended in the most protect 
regions of extreme southern Florida, such as the coastal regions sot 
of Fort Pierce and Punta Gorda, is. the point of producing suffick 
fruit for the local markets. 

Limes are still more tender than lemons, and their commere 
culture is restricted to the Florida keys and to a few of the be 
protected localities of southern Florida. For home use limes ¢ 
often grown in sheltered dooryards much farther north. The dema 
for limes is much greater than the supply, and their culture in fay 
able localities of southern Florida, such as on the keys ao in t 
coastal regions mentioned, promises good returns. 

The kumquat is a small tree or bush which bears abundant rou 
or egg-shaped fruit the size of small plums. While no longer cc 
sidered a true citrus, the kumquat is closely related botanically 
the genus Citrus. is hardy, makes a handsome ornamental, ai 
is popular as a dooryard shrub in all the Gulf coast sections. T 
fruit is grown to a small extent commercially and shipped to t 
North as fancy fruit for the holiday trade. In the vicinity of Mobi 
and in a few other sections kumquats are grown for marmala 
and other preserves. 

Citrons, shaddocks, and a number of other citrus fruits are oce 
sionally grown as ornamentals in F “lorida and the Gulf coast sectior 


TasLE I.—Principal citrus fruits grown in Florida during the season of 1917- 


Nonbearing: 


Truit. _ Bearing trees. anes Boxes. Value, | 
Orangery a eee i) SS 3,567,072 | 2,452,426 | 5,177, 081 $9, 899, 1 
Grapermiiien cove Se 1,893, 086 | 1,493,193 | 2,566, 608 4,770 
Jor@g, oo see ae ASS 10, DOO As epee ren res 15, 882 53, 1 
ERMONG ee ieee ia 8 17,-098 15, 220 9, 258 29, 2 


ee 


Table I, from the fifteenth biennial report of the Florida Stal 
Department of Agriculture, shows the relative importance of tt 
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neipal citrus fruits grown in that State during the season of 
7-18. 
Jable II shows the estimated citrus acreage in Texas in 1918." 


Taste IIl.—stimated acreage of citrus fruit trees in Texas in 1918. 


Kind of trees. In bearing. | Not bearing. Total. 
MIR OH oe ee 2-2-4 ---.- ‘ 400 1, 000 1, 400 
Pree Aerie ss). 2 2) < . - 400 2, 200 2, 600 
EE ee 500 2, 200 2, 700 
a a a | a I 50 50 100 
| OE i 13 300 313 
EE es 1 a ari 5 1, 363 5, 750 (Peak: 


An actual survey of the orchards in Mobile and Baldwin Counties, 
nprising the chief citrus area of Alabama, made by Dr. O. F. E. 
inberg, of Silverhill, Ala., shows the number of Satsuma orange 
es given in Table III.’ 


Lz JI1.—Number and location of Satsuma orange trees in Alabama in 1918. 


Location. Bearing trees. | Young trees. Total. 
IIR eR i 480, 899 212, 484 693, 383 
MeeGounty ..4.s2.5....--..--.-- RB ie 196, 672 52,710 249, 382 
| AS 6 se 677, 571 265, 194 942, 765 


[he citrus plantings in Mississippi, consisting almost entirely of 
tsuma oranges, were estimated in 1919 as slightly less than those 
Alabama. — 

In November, 1915, the estimated citrus acreage in Louisiana was 
000 acres, both bearing and nonbearing.* Owing to the extremely 
d winter experienced in 1917, this acreage has been reduced one- 
lf or more. 


IMPORTANCE OF STANDARD VARIETIES. 


Phe early citrus groves in Florida, Louisiana, and other Gulf 
ates consisted almost entirely of seedling trees. Many of these old 
dling groves still remain, but they are fast disappearing. Seed- 
gs are no longer planted in Florida, although they are quite fre- 
ently set in some of the other citrus sections. 


Table II was furnished by Ed. L. Ayers, State nursery inspector, Houston, Tex. 
Letter of Dr. Winberg, dated May 18, 1918. 

Estimate furnished in November, 1915, by the Louisiana Citrus Growers’ Association, 
w Orleans, La. 
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In the early days of citrus growing in Florida there were one ; 
more seedling orange trees in each community locally famous { 
superior fruit. Bud wood was taken from such trees and a larg 
number of varieties were thus named and planted. Largely as 
result of the great number of varieties grown, the citrus output ¢ 
Florida has been much less uniform in appearance and quality tha 
that of California, where but two varieties of oranges, the Washin; 
ton Navel and the Valencia, are extensively grown. It has long bee 
recognized in Florida that of the many varieties available a fe’ 
should be chosen which can be developed as typical standard con| 
mercial sorts and the other less desirable ones eliminated. | 

As a result of this demand for standardization, a committee ¢ 
prominent growers and nurserymen was appointed by the 191 
Citrus Seminar at Gainesville, Fla., to recommend a short list ¢ 
selected varieties. The orange vane chosen as standard were th 
Parson (Parson Brown), Homdeueag Valencia, Pineapple, and Lu 
(Lue Gim Gong). No action was taken for erapefruit. | 

In making up his planting list the grower should limit his choic 
to two or three of the standard varieties of oranges best suited to hi 
special requirements of soil, season, and situation. For each localit 
there are certain varieties which are best adapted. The Parso| 
orange, for example, matures earlier and colors up more fully i 
the hammock sections of north-central Florida than in localitie 
farther south. The Valencia variety, on the other hand, is less de 
sirable for northern Florida, as, on account of its late season 0 
ripening, crops are frequently lost by frosts. The grower shoul! 
take into careful consideration the matter of varietal adaptability be 
fore making out his planting list. The same course should be take 
with grapefruit, although there is less varietal distinction wit) 
erapefruit than with oranges. | 

In southern and central Florida many experienced growers di 
versity their citrus plantings and are setting out two or three stand 
ard varieties of oranges, three or four of grapefruit, and one o 
tangerines. A few growers are planting oranges or grapefruit, 0 
even tangerines, exclusively, but it is believed that the practice 0 
growing some of each kind will be the safest and most profitable 1 
ae long run. In the colder citrus sections there is less opportunit) 
for such diversity, as the choice must be limited to the hardier sorts 


HOME-GROWN VARIETIES. 


Every home in the citrus region of the Gulf States should have it 
own supply of fruit from a small grove or dooryard planting. Wit! 
a little care the trees can be made to give returns in pleasure and 1 it 
good fruit far exceeding their cost. | 
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For the home orchard a much wider choice of varieties is possible 
ind desirable than for the commercial grove. The ideal to work for 
n planning the home planting is a succession of high-quality fruit 
shroughout as long a season as possible. .Very often fruits too tender 
for commercial planting in the locality can be successfully grown in 
ne dooryard by giving them some winter protection. 


) 
1 
VARIETIES OF CITRUS FRUITS FOR THE GULF STATES. 


VARIETIES OF ROUND ORANGES. 


The Parson (Parson Brown) is the earhest commercial variety 
erown in Florida. Its season is from early October to November, 
and the fruit is often sweet enough to ship while the skin still shows 
considerable green color. The fruit is medium in size and oblong in 
form, with a fine-textured peel. The dessert quality is fair to good 
when grown under the most favorable conditions. It does best when 
grown on sour-orange stock in hammock soil, while on rough-lemon 
stock, when planted in light soil, it is usually dry and poor. Many 
erowers in northern Florida and in other colder citrus sections plant 
the Parson because it matures before the season of dangerous frosts. 

Early fruit of other varieties is often shipped and labeled “ Parson 
Brown,” but this practice 1s discredited by all reputable growers. 
‘The Parson, while not an ideal sort, is the best known and most 
‘widely planted early variety. 

- The Homosassa variety matures from late November to February. 
‘The fruit is round, somewhat flattened, and medium to large in size. 
‘The appearance, dessert quality, and shipping quality are excellent. 
‘The trees are regular and prolific bearers when given good care. 
Those who have grown the Homosassa consider it a profitable variety, 

and it will doubtless be more widely planted in the future, as it re- 
places in season the old seedling trees now rapidly dying out. 

The Pineapple is the leading midseason variety, maturing from 
late December to early March. It is variable in shape, medium to 
large in size, with a thin tough skin and numerous seeds. It is a 
good shipper and has high dessert quality when well grown. The tree 
is prolific and vigorous. The fruit often has a distinct pineapple 
aroma when mature, from which characteristic the name was doubt- 
less derived. (Fig. 3.) 

The Valencia, formerly known in Florida as “ Hart’s Late” and 
also as “ Tardiff,” is the latest standard variety grown. The fruit is 
slightly oval in shape, of good size, and has a very smooth, tough 
peel. It ripens in March and April, frequently hanging on the trees 
late into May. 
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The Lue (Lue Gim Gong) is a late variety of recent origin. It is 
very similar to the Valencia in size, shape, and other characteristics, 
but it is thought that the fruit will hang on the trees even later than 
that variety. The Lue has been planted rather heavily in Florida 
during recent years. | 

In addition to the standard varieties mentioned, several other or- 
anges are frequently grown in Florida. The various blood varieties, 
including the Ruby, Maltese, and St. Michael, are often grown com- 


mercially. Although somewhat lacking in vigor, the blood oranges 
are frequently profitable when grown on fairly strong soils. They 


Wig. 3.—Grove of oranges of the Pineapple variety at Dunedin, Fla. 


are of highest dessert quality and usually bring a premium over other 
varieties when shipped as fancy fruit. They are especially recom- 
mended for home plantings. 

In Louisiana much of the orange crop is picked from seedling 
trees and shipped as “Louisiana Sweets” or “Creole ” oranges. 
While much of this seedling crop is of high dessert quality, most 
Louisiana growers now believe that a more uniform and profitable 
crop can be secured by substituting standard varieties for these mis- 


cellaneous sorts. Consequently, recent’ plantings in Louisiana are — 


largely of the standard Florida varieties, such as the Pineapple and 
the Parson. Washington Navel oranges on trifoliate-orange stock 


are grown profitably by some citrus growers in the lower Mississippi 
Delta section. 
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“In the lower Rio Grande Valley of Texas the more common varie- 
‘es are the Pineapple and Valencia. In southern Mississippi and 
Jabama very few round oranges are now planted commercially. 


GRAPEFRUIT VARIETIES. 


Most grapefruit varieties are less distinct in their characteristics 

han oranges. A large part of the Florida crop is produced on 

udded trees of unnamed local sorts. This fruit, together with the 
oduct of seedling trees, is popularly designated as “ Florida com- 

aon.” The more recent Saeaes however, are largely confined to 

he standard named sorts. 

The Hall is a midseason variety maturing in February and March. 
‘he dessert quality is good and the trees are prolific. The fruit is 
requently borne in clusters, and the variety is often known as 
silver Cluster. 

The Walters is also a midseason variety which is picked in Feb- 
uary and March, and sometimes later. The dessert quality is ex- 
ellent, although it is sometimes objectionably seedy. The trees 
re vigorous and prolific. The Walters variety is very similar to 
he Hall, and they are frequently regarded as identical. 

The Marsh (Marsh Seedless) variety matures at the same season 
is the Walters. The dessert quality_is good, although the fruit 
acks somewhat the characteristic bitter principle of most grapefruit. 
[he fruit is seedless, or nearly so, and this quality is considered of 
nuch value. 

The Duncan is the standard late-season variety. It matures in 
Mlorida from April to May and can sometimes be left on the trees 
intil early June. The dessert quality is excellent, and the trees are 
vigorous growers, good bearers, and somewhat hardier than other 
rrapefruit varieties? 

The McCarthy is another late variety of good dessert quality. 
[he trees are vigorous and prolific. The fruit is borne singly rather 
han in clusters, as is the case with most other grapefruit varieties. - 

The Davis (Davis Seedless) is a seedless variety which has been 
juite extensively planted in Dade County, Fla., during the last few 
years. It has not yet been fully tested, but is considered a promis- 
ng variety for trial. 

The Triumph is one of the earliest of grapefruit varieties, fre- 
juently maturing in December. On account of its extreme seedi- 
ness and small size, however, it can not be recommended for com- 
mercial planting, although it is worthy of a place in the home grove. 

In the citrus sections of the Gulf States, aside from those in 
Florida, the favorite grapefruit varieties are the Duncan, Marsh, 
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and Walters. The Duncan is well adapted for the colder a 
where grapefruit is grown, as the tree is somewhat hardier than the 
other standard sorts. : 


: 
> VARIETIES OF KID-GLOVE ORANGES. 7 | 
Because of the ease with which the acta may be separated from 
the pulp, the tangerine, the Satsuma, and the mandarin are popu- 
larly known as kid-glove oranges. 3 | 
The Satsuma was formerly considered a single distinct variety, 
but recent investigations indicate that at least six varieties are| 
grown in J apan. Three of these appear to have been introduced 
and planted in the United States, of which the Owari and Ikeda 
are the most important. The Owari is a flat thin-skinned fruit of 
high dessert quality. The Ikeda is more spherical in shape, the 
skin is coarser in texture, and the season is about a month later than’ 
the Owari. The Zairai variety appears to have been planted com- 
mercially to some extent in southern Alabama, but it is of doubtful 
value, and its propagation is being discontinued. Only the Ikeda 
and Owan can be recommended for future plantings. Trees of all 
of these varieties of Satsumas should be planted only on trifoliate- 
orange stock.? 

The tangerine ranks with the Satsuma as the most important 4 
the kid-glove oranges. The Dancy 1 is the only variety of tangerine 
grown commercially. Its season is: December to March, while the 
Satsuma varieties mature from October to November. a 

The King, a large-fruited rough-skinned variety of the kid- 4 
sort, is grown occasionally as a fancy fruit. It is excellent in dessert 
quality as grown on the hammock soils of the Indian River and 
other heavy Florida soils, but on the hight soils of southern i 
it is usually of inferior ality. 

The Temple is a new variety of the kid- clove type, recently brows 
to light at Winter Park, Fla. Many growers are planting a few 
trees of it for trial in various sections of Florida. : 


: | 

LEMON VARIETIES. 
Lemons can be grown commercially only in the warm sections of 
Florida, as the trees may be frosted where the temperature falls 


= | 
below 28° F. 1 


1Tanaka, Tyozaburo. Varieties of the Satsuma orange group in Japan. U. S. Dept. 
Agr., Bur, Plant Indus., Off. Crop Physiol. and Breeding Invest. Cir. 5, 10 p., 2 fig. 1918.) 

Scott, L. B. Varieties of the Satsuma orange group in the United States. U. 8. a 
Agr., Bur Plant Indus., Off. Hort and Pom. Invest. Cir. 1, 7 p. 1918. 

2 Swinfle, W. T. Tne limitation of the Satsuma orange to trifoliate-orange sto 
U. S. Dept. Agr., Bur. Plant Indus. Cir. 46, 10 p., 6 fe. Lp 1909, 
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The Lisbon is a favorite variety. In favorable locations the tree 
‘is a vigorous grower and usually prolific. Most of the crop matures 
during the winter months. 

The Villafranca is perhaps the most commonly planted of the 
emon varieties in Florida. The tree is a vigorous grower, with few 
thorns, and is usually productive. 

The Ponderosa is a valuable variety for the home grove. It is 


‘an extremely large sort, the fruits often weighing 2 pounds. 


LIME VARIETIES. 


i 

. . . . 

_ The Florida lime crop is gathered almost entirely from seedling 
trees grown on the keys and in other tropical regions of southern 


| 
| 


Fic. 4.—A well cared for lime grove at Upper Metacombe Key, Fla. 


Florida. The fruits of these seedling trees are quite variable in size 
and shape and are known, commercially as Mexican or key limes. 
Some ripen every month in the year, but the main crop is harvested 
In the summer. The propagation of the best types by budding 
would doubtless lead to the production of larger and finer crops than 
are secured from the seedling trees commonly planted. (Fig. 4.) 

’ The Tahiti variety is a budded sort that has been planted recently 
in southern Florida. It is a somewhat stronger grower and a trifle 
more hardy than the Mexican seedling limes. The tree is vigorous 
and usually is a prolific bearer. The fruit is similar in size and ap- 
pearance to a small lemon. It is of excellent quality for home use 
and may eventually become of commercial importance, although 
at present the northern trade prefers the smaller key limes. 


ae * os \ ? 
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| KUMQUAT VARIETIES. 


The varieties of kumquats grown are the Nagami and Marumi, | 
The Marumi bears small spherical fruits, while the Nagami bears — 
larger oval-shaped fruits and is preferred to the Marumi for all 
commercial planting. 

The Meiwa variety recently inéeagneed is of the highest quality | 
for eating in the fresh state. In size it resembles the Nagami, but it } 
is more nearly spherical in shave. ? 


NEW VARIETIES OF CITRUS FRUITS. 


A number of interesting new fruits have been originated by the 
crossing of various citrus parents.1_ Among the most promising of | 
these new fruits is the tangelo, a hybrid of the tangerine and 
grapefruit; the lmequat, a hardy cross between the hme and kum-— 
‘quat; and the citrange, a hybrid of the sweet orange and trifoliate 
orange, which is of considerable value as a hardy substitute for the. 
lemon. 

New varieties of citrus fruits originating ‘as change seedlings or 
bud sports or brought to light by foreign exploration are claim- 
ing attention from time to Rie: Although they ought to be tested, 
such new sorts should not be exclusively planted until they have 
demonstrated by their behavior in a practical test for each locality 
and soil type that they are superior to existing standard varieties in 
some leading characteristic, such as season, dessert, or shipping. 
quality, or hardiness. 


PROPAGATION OF CITRUS TREES. 


CITRUS STOCKS. 


4 


Citrus trees for planting are ustially budded on sour-orange, 
rough-lemon, and other seedling stocks. The problem of selecting - 
the best stock is of great importance, for in case an unsuitable stock 
is used the value of the grove may be permanently impaired. Sweet-_ 
orange seedling stocks were formerly used very extensively, but as 
they have been found very susceptible to foot-rot they are now sel- 
dom planted. 

_ The sour orange, a hardy species of citrus, which is frequently 
found growing wild in Florida forests, is fhe leading stock in 
Florida as well as in California and most of the citrasspre a 
regions of the world. It is vigorous and resistant to foot-rot, and 
the trees produce thin-skinned fruit of fine quality which holds on 
the branches late in the season. In Florida sour-orange seedlings are 


' 1$wingle, W. T., and Robinson, T. R. Tangelos: What they are. The value in Florida 
of the Sampson and Thornton tangelos. U. S. Dept. Agr., Bur. Plant Indus., Crop 
Physiol. and Breeding Invest. [Cir.] 4, 3 p. 1918. 
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the favorite stocks for hammock and flatwoods soils as well as the 
best grade of pineland. Most growers prefer sour-orange stock 
_ wherever soil conditions permit its use. 
On light, dry, sandy soils in southern Florida, where sour-orange 
stock lacks thrift, rough-lemon stock, a vigorous-growing species of 
citrus related to the common lemon of commerce, is used. Trees 


on rough-lemon stocks make a very vigorous oe and on very 


light soils are easier to care for and require less fertilizer than trees 
on sour-orange roots. Rough-lemon stocks are tender and not suf- 
ficiently hardy for Gulf State sections colder than southern and cen- 
tral Florida. Under favorable conditions trees on rough-lemon stock 


usually are vigorous and productive, but it is claimed by many 


growers that the life of such trees is shorter than on some other 
stocks. The fruit produced by trees on rough-lemon stock, while 
often good in dessert quality, is frequently inferior to that grown 
on sour orange, and it can not be held on the tree so late in the sea- 
son. The Parson variety et orange is seldom successfully grown on 
rough-lemon stock. 

Grapefruit seedlings have been used as stocks to a limited extent 
in southern Florida. They are too tender for the colder sections of 
the State. This stock is more vigorous in growth than the sour 
orange, but less vigorous than the rough lemon. It is best adapted 
to moist soils well supplied with humus. As grapefruit seedling 
stocks are less hardy and less resistant to disease than sour-orange 
stocks, the latter are generally more satisfactory. 

The trifoliate orange, formerly known as Citrus trifoliata, is the 
hardiest stock for citrus fruits in common use. It is deciduous, shed- 
ding its leaves, and has a distinct dormant season in the winter. 
This dormancy has the effect of checking the winter wood growth 
of varieties budded on it, causing them to be less susceptible to low 
temperatures. For this reason trifoliate-orange seedlings are much 
used as stocks in the colder sections of the Gulf States. They are 
rarely desirable as stocks in southern and central Florida and have 
given unsatisfactory results in the Rio Grande Valley section of 


Texas. 


The trifoliate-orange stock is best adapted to rich moist soils and 


is unsuited to light dry soils. It is particularly well adapted to 


sandy loam soils with a clay subsoil. On the proper soils it produces 

thin-skinned fruit of high dessert quality. It has a tendency to 
dwarf the growth of the tree budded on it. In the lower Mississippi 
Delta, Washington Navel oranges are frequently budded on trifo- 
liate-orange stock, and while the growth is less vigorous in that 
locality they are more prolific than when budded on sour-orange 
stocks. 3 
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Lemon and lime seedlings are occasionally used as citrus stocks, 4 
but are too tender for general planting. 


SELECTION OF BUD WOOD. 


The source of bud wood used in props is an important con- 
sideration. 

Investigations conducted in California fe the United States De. 
partment of Agriculture have shown that there is a great degree 
of variation within the standard citrus varieties grown in that 
State. When these variations of trees or fruit are very marked they 
are known as strains. Each strain, while retaining the general char- 
acteristics common to the variety, fe clear-cut differences, either in 
character of fruit, foliage, habit of tree growth, or produce of 
fruit, so-that it can be easily distinguished from other strains of the 
same variety. J urthermore, the trees of some strains are more 
prolific and bear much ier fruit than other strains of the same 
variety. : 

These investigations have also shown that trees propagated with 
selected buds from parent trees of these best strains perpetuate the 
characteristics of these desirable strains and come into bearing 
earlier and bear heavier and more uniform crops than trees prop- 
agated from buds which are not so carefully selected. | 

Similar differences have been found to exist in the various 
varieties of citrus fruits grown in the Gulf States. In purchasing 
citrus trees for planting, growers should ascertain that they have at 
least been budded from trees which are true to the varietal name 
and, if possible, from trees which have a reputation for producing 
hoe quantities of fine fruit. a 

Growers and nurserymen interested in the methods of securing 4 
records from parent trees and in the subject-of bud selection in 
general can secure detailed information by writing to the Office of 
Horticultural and Pomological Investigations, Bureau of Plant In- 
dustry, United States Department of Agriculture, or by requesting 
from the Division of Publications, United States Department of 
Agriculture, Farmers’ Bulletin 794, entitled “Citrus-Fruit Im- 
provement: How to Secure and Use Tree-Performance Records.” 


1Shamel, A. D., Scott, L. B., and Pomeroy, C. S. -Citrus-fruit improvement: A study of 
bud variation in the Washington Navel orange. U. S. oe Agr. Bul. 623, 146 p., 16 
fig., 19 pl. 1918. 


Citrus-fruit improvement: A study of bud variation in the Va- 
lencia orange. U.S. Dept. Agr. Bul. 624, 120 p., 9 fig., 14 pl. 1918. £ 
Citrus-fruit improvement: A study of bud variation ‘in the ~ 
Marsh grapefruit. U.S. Dept. Agr. Bul. 697, 112 p., 14 fig., 11 pl. 1918. ; 
and Dyer, C. L. Citrus-fruit improvement: A study of bud — 
variation in the Lisbon lemon. U.S. Dept. Agr. Bul. 815, 70 p., 14 fig., 8 pl. 1920. 
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NURSERY METHODS. 


Citrus trees for planting are usually purchased from commercial 
nurseries, and few growers to-day propagate their own trees. Only 
a brief outline of nursery methods will therefore be given here. 
Growers who desire further information on budding, grafting, and - 
other nursery methods can obtain it from Farmers’ Bulletin 539. 

Seeds of sour-orange, rough-lemon, and other citrus fruits used 
as stocks are extracted from the fruits and sown in well-prepared 
seed beds. - This sowing is usually done in December and January 
except in the case of trifoliate-orange seeds, which are more com- 
monly sown in September and October. The seeds are sown in 
rows about 2 feet apart, and the young seedlings are well fertilized 
and cultivated until they are large enough for transplanting. When 
the seedlings are 1 year old and 6 to 15 inches high or when they 
are 2 years old and 15 to 24 inches high, they are transplanted to 
nursery rows. These rows are about 4 feet apart, with the trees a 
foot or more apart in the rows. After one or two seasons in the 
nursery row the seedlings will measure half an inch in diameter at 
the crown, and they are then ready for budding. 3 
_ Budding may be done at any season when the bark slips readily. 
The ordinary shield-bud method is used in much the same way as 
with apples and pears. Waxed cloth is commonly used for wrapping 
the buds. In the spring the seedling tops are cut away, and the 
growing bud shoots are tied and staked. 

When the buds have made a growth of about 30 inches they are 
pinched back and thus made to branch. The budded trees are ready 
for planting in the permanent grove when 1 year old, although they 
are often left in the nursery row and sold when 2 or 3 years old. 
When thrifty and well grown, 1-year-old buds, i. e., trees that have 
made one season’s growth in the nursery from the bud, are quite as 
satisfactory as older trees and are usually less expensive. 


GROVE MANAGEMENT. 
‘PLANTING THE GROVE. 


BGlearing: —Before planting, the land should be thoroughly Lee 
of all native erowth. Occasionally some of the larger trees are left 
standing in race to save the expense of clearing or as shelter trees 
to protect the young groves from frost and sun (fig. 5). Such trees 
left in the grove, however, rob the young trees of water and plant 
food and seriously interfere with the ease of cultivation. Except in 
the extreme northern citrus regions where frost protection is of 


1Rolfs, P. H. Propagation of citrus 2 eee in the Guit rates U~. S, Deptt Agr., Farm- 
ers’ Bul. 539, 16 p., 9 fig. 1913. For sale by the Superintendent of Documents, Govern- 
‘Ment Printing Office, Washington, D. C.; price, 5 cents. 
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vital importance, it will be found a cheaper and much more satisfac- 
tory practice in the end to remove all the native growth and thor- 
oughly clear the land before the grove is planted. After clearing, 
the land should be plowed moderately deep, harrowed and leveled, 
and the soil put in as good tilth as possible. It is usually advisable 
to fence the land as a protection from live stock. 

On rich low ground an application of lime is often made after plow- 
ing, at the rate of 1,000 pounds of slaked lime to the acre. Ground 
limestone may be Fee instead, at the rate of 1 ton to the acre, ap- 
plied a year. or more before the trees are set. However, lime is of 


Fic. 5.—Florida orange trees planted among the native growth of palmettos. 


doubtful value to citrus trees in F ‘lorida, and it should not be used. 
in large quantities, especially on light soils. 

: Nay growers advise the sowing of a cover crop on new land the 
summer before the trees are planted. This is an excellent plan, as 
the cover crop shades the bare land from the sun, and when turned 
under in the fall it adds humus and greatly improves the condition 
of the soil. When the ground is in good condition, however, the 
trees may be planted at once and cover crops sown later between the 
tree rows. — 

Planting season.—Citrus trees may be planted at any season of the 
year when the wood of the trunks is firm and they can receive proper 
attention as to water, protection, and other care. In Florida 
planting is usually done either in the winter, from December 15 to 
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February 15, or in summer after the rainy season starts. The winter 
is preferred, as at that season the ground is cool and moist and the 
trees become well established before the spring drought begins. 

Most nurserymen offer their customers expert assistance in the 
planting and care of young trees, and where the grower is inex- 
perienced it is often an excellent plan to secure such advice. 

Planting plan and distances.—Groves are usually laid out in square 
or oblong rectangles, with the tree rows intersecting each other at 
right angles. 

Opinions differ greatly as to the best distance apart for planting 
citrus trees. No specific distance can be given, as the proper spac- 
ing depends upon the soil, the stocks on which the trees were propa- 
gated, and the variety planted. Many citrus groves have been 
planted too closely. It is important to plant the trees far enough 
apart for convenience of spraying, cultivation, and other opera- 
tions and so that the trees when fully grown will not shade and 
crowd each other. | 

A common distance for setting orange and grapefruit trees in 
Florida is 25 by 25 feet. In rich soils 30 by 30 feet is often pre- 
ferred. A few growers set oranges and grapefruit 20 by 20 feet 
‘apart, or even closer, but such close planting is rarely advisable. 
Grapefruit trees often have a greater spread than oranges, and it is 
usually desirable, even on the same land, to space them at a greater 
distance. Tangerines are planted at the same distance as oranges. 
Satsuma oranges are set a little closer, frequently 20 by 20 feet or 
15 by 20 feet. Lemons are usually planted 20 by 25 feet apart, 
limes 15 by 20 feet, and kumquats 10 by 15 feet. 

In the other Gulf States, citrus trees are planted considerably 
closer than in Florida, especially when budded on trifoliate-orange 
stocks, which somewhat dwarf the tree. This close planting is also 
advantageous as a protection against cold and winds. In these sec- 
tions orange and grapefruit trees are commonly set 20 by 20 or 20 
by 15 feet apart and Satsumas 15 by 20 feet apart. 

Some growers have planted their trees close together with the 
mtention of removing every alternate tree at maturity or when the 
trees begin to crowd. This close planting increases the production 
_ during the first five years or so after the trees come into bearing and. 
sometimes gives excellent results. Unless the grower has the cour- 
age, however, to cut out the alternate trees before they begin to inter- 
fere with each other, he will do best to confine his planting to the 
standard distance. ) 

Wherever more than one variety of citrus fruit is planted, each 
sort should be in a block by itself. It is much easier to harvest the 
’ fruit when the trees are set in this way than where several varieties 
are mixed together. 
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After the ground has been prepared a stake should be set wher 
each tree is to be planted. The tree rows should be laid out with 
great care in order to have them exactly straight. For large plant- | 
ings the services of a surveyor may be secured. The inexperienced 
grower will find little difficulty in obtaining competent advice on 
this matter of laying out the grove. (Fig. 6.) 4 

Setting the trees.—It is best to plant the trees as soon as possible | 
after they are received from the nursery. If planting must be de- 
layed the trees should be removed from the boxes or bales in which | 
they are shipped and heeled in to prevent the roots from drying out. 
The roots should never be permitted to become dry, even for a short 
time. When they are taken to the field for planting they should be | 


Wig, 6.—A well laid out 2-year-old citrus grove at Lucerne Park, Fla. 


kept covered with wet sacking or carried in a barrel half filled with | 
water. : | 
The holes dug for the trees should be of ample size to receive the © 
the roots fail to make the best growth. The roots should be evenly — 
planted, or at most not more than a day or so before the trees are set, | 
as otherwise the soil will dry out too much. Just before they are 
planted all bruised and broken roots should be trimmed from the 
trees with a sharp knife. The trees should be set at the same level 
,or an inch or so higher than they stood in the nursery. If set deeper 
the roots fail to make the best growth. The roots should be evenly : 
spread out in the bottom of the hole and surface soil packed among | 
them until they are well covered. It is very essential that this soil 
be well firmed and packed so that it is in close contact with the roots. — 
Many growers mix in a pound or so of good commercial fertilizer — 
with the soil used for filling the tree holes. Stable manure should — 
not be used as a fertilizer at planting time, as it is sometimes injuri- 
ous to young citrus trees (fig. 7). After the hole is filled with well- 
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iacked soil a shallow basin should be made about the tree (fig. 8) 
nd 5 or 10 gallons of water applied (fig. 9). To prevent the evapo- 
ation of moisture this basin should then be covered with a mulch 
‘f grass leaves or dry soil. When there is danger of frost, the basin 
hould be omitted and the trees mounded with soil so that the lower 
yortion of the tree up to a point well above where it was budded on 
he stock is protected from the cold. If the top is frozen back to the 
nound a new top can be developed from the protected part of the 


Fic. 7.—Planting a citrus tree, using a planting board. The trees are carried in a half 
: barrel of water on the wagon until ready to go into the ground. 


trunk. Dry, clean sod, free from waste or litter, should be used, as 
trash frequently attracts wood lice. As soon as the danger from 
cold is over, the mounds should be removed, as soil left mounded 
about the trunk in hot weather may favor bark diseases. 

_ After the trees are planted they should be watered from time to 
time whenever their appearance indicates the need. Except during 
the rainy season the ground should be cultivated so that a dust mulch 
is formed and evaporation checked. | 
_ Pruning the trees at planting.—As soon as the young trees are 
planted, the tops should be cut back to make up for the heavy pruning 
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which the roots have received in transplanting, as the balance be- 
tween the root system and the top must always be maintained. Trees 
with a single unbranched stem are headed back to a bud at a height 
of 2 or 8 feet from the ground. * Most growers prefer the lesser dis- 
tance and make low-headed trees. Three or four lateral branches, 
well distributed about the wpper 12 inches of the tree, should be per- 
mitted to grow and all other branches removed as soon as they start. 
When the trees are planted with a top already formed, the unde- 
sirable branches 
should be pruned 
off and only three 
or four desirable 
limbs left. These 
should be cut back 
to spurs with two or 
three buds on each 
spur. Weak trees 
and trees which fail 
to start readily after 
planting should be 
pruned still more 
severely. Trees 
that are well headed 
at planting time 
and carefully 
pruned for the next 
few years will need 
very little pruning 
after they reach ma- 
turity. 

After the grove 


basin around a citrus tree after 
planting. This basin will be filled with water and finally 1s planted it is an 


EiG. 


covered over with a mulch of dry earth. excellent plan to 


make an accurate diagram, showing the location of each tree and 
variety. 
SYSTEMS OF MAINTAINING SOIL FERTILITY. 
A system of soil management should be planned which will add 
humus to the soil, conserve moisture and fertility, and maintain the 


soil in the best condition for tree growth. The best system of culti- 
vation will depend upon the particular conditions in each grove. 


CLEAN CULTIVATION AND THE COVER-CROP SYSTEM. 


Clean cultivation throughout the year, once widely practiced in 
Florida, has been abandoned, as it was eventually found that this 
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method rapidly depleted the essential humus content of the soil. 
The most widely used system of handling soil in Florida is that of 
combining clean cultivation in the dry season with cover crops during 
the summer rainy season. 

~ The main object of clean cultivation is to form a mulch of. dry 
‘soil, so as to prevent the evaporation of moisture from below. This | 
dust mulch is secured by plowing or disking the grove in the fall 
‘and harrowing at intervals of 10 days or 2 weeks throughout the dry 
season. It is only necessary to stir the upper 3 or 4 inches of the 
soil to get an effective dust mulch. Deeper tillage may injure too 
‘many of the feeding roots of the trees. Plowing should never be 
deep, especially in light soils. Many of the best growers never use a 
plow in their groves, depending entirely on the disk harrow, followed 
by the acme harrow. 


Fic, 9,—Watering citrus trees immediately after planting. 


When the summer rainy season begins, cultivation is discontinued 
‘and a cover crop sown or a volunteer growth of weeds and native 
grasses allowed to spring up. This cover crop grows during the 

summer and the following October or November is plowed or disked 
under to add humus to the soil. Occasionally cover crops are left 
on the ground through the winter, but this is a questionable practice 
because of the danger of fire. In case the cover crop 1s rank or green 
it should be cut with a mowing. machine and allowed to wilt before it 
is turned under. The cover crop should not be removed from the 
grove, but should be worked into the soil to improve its physical 
condition. 
_ Some growers rely entirely on weeds for the cover crop, but most 
prefer to sow velvet beans, beggarweed, or cowpeas. All of these 
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are leguminous crops, and in addition to adding humus to the ot 
they also add considerable nitrogen, which they derive from the air. 
Velvet beans should be planted before the last of April for the best _ 
results. They may be sown broadcast, but it is preferable to plant 
them in drills or hills and cultivate Fe ground until they start. As 
velvet beans make a very rank growth of climbing vines some pains | 
are required to keep them from running over the trees, but this i Is 
not a serious objection. : | 
Beggarweed is an excellent cover crop, especially in Florida. ia 
not cut too early in the fall, it is self-seeding and will come up every 
year. Sometimes two or more cuttings can be made the same season. | 
Each cutting should be left to enrich the soil. | 
Cowpeas are a favorite cover crop in the Gulf States except in 
Florida, where they are only occasionally used. The Iron and Brab- 
ham varieties are the best to plant, as they are resistant to nematodes, 
One objection to these leguminous cover crops is that they attract 
pumpkin bugs, sometimes a serious pest on citrus trees. When pump- 
kin bugs are numerous the cover crop should be cut by September 
15.. The cover-crop growth close to the trees and between the trees" 
in the tree rows should be cut first, using a scythe where necessary. 
The pumpkin bugs, few of which are able to fly or travel far at this 
season, will then be forced to concentrate in the cover crop still 
re in the row middles. When this part of the cover crop is 
cut the ee are destroyed before they reach the dangerous stage. 
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MULCHING SYSTEM. 


A mulching system is used successfully by” some or growers, 
Until about the tenth year clean cultivation in combination with 
cover crops is practiced, and after that time the weeds and grasses 
are allowed to grow the year round. The weeds are mown once or 
twice a year and left on the ground as a mulch. Leaves, hay, and 
other materials are sometimes brought into the grove and added to 
this natural mulch. Very fine fruit is produced by this mulching 
system, especially on moist hammock soils, but in nearly all groves 
the combination of clean cultivation with the cover-crop system will 
give better results? 


FLAT-HOEING SYSTEM. 


In a few groves all of the tillage is done with hoes. The weeds and 
grasses are cut off frequently at the surface of the ground and left as 
amulch. This system, known as “ flat hoeing,” is most widely prac- 
ticed on the rocky limestone soils of Dade County, Fla., where 
ordinary cultivation with har rows is impracticable. 


* Watson, J. R. Insects of a citrus grove. Fla. Agr. Exp. Sta. Bul. 148, pp. 165-267, 
figs. 75-142. 1918. 
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INTERCROPS IN THE GROVE. 


| Profitable interplanted crops may sometimes be grown in the 

groves while the trees are young and before they require all the 

“space. The land next to the young citrus trees should be kept culti- 

vated and only the row middles used for the production of these 
intercrops. 

On fertile soils truck crops, such as lettuce, beans, or cabbage, may 
be grown. In Florida, Natal hay and other Foran crops are some- 
times grown between citrus trees. Peaches are occasionally planted 
as intercrops and bear three or four crops before they are cut out. 
None of these intercrops should be planted close to the young citrus 

trees or allowed to impoverish the soil. Care must be taken, especially 
in growing vegetable intercrops, that the heavv Eorilivation does not 
 overstimulate the citrus trees. 


FERTILIZERS. 


~ Most of the citrus soils in the Gulf States require the addition of 
fertilizers for the production of the most profitable fruit crops. The 
kind, quantity, and frequency of application of such fertilizers are 
all much-debated questions. They vary so greatly in each grove 
that only the general principles of citrus fertilization can be set 
forth in this bulletin. 

The newcomer in a citrus section should consult growers of long 
“experience in his locality and be guided by their advice in fertilizing 
his grove. He should also experiment for himself in the use of the 
‘various fertilizers, so as to determine the best combination and 
‘quantities for his conditions, which may differ from those even in 
“adjacent groves. No cultural problem is more important or demands 
‘closer study on the part of the grower than that of fertilization. 

The necessary elements of plant food which must be added to the 
soil in fertilizers are nitrogen, phosphorus, and potash. Nitrogen 
plays an important role in the production of new wood and leaf 
growth. Deficiency of nitrogen is indicated by yellow foliage and 
stunted growth of the tree. Excess of nitrogen, on the other hand, 
‘results in what is termed die-back, which causes the fruit to become 
thick skinned and puffy. The principal sources of inorganic or 
“mineral nitrogen are nitrate of soda and sulphate of ammonia. The 
former is very quick in its action, while with sulphate of ammonia 
4 _ the effects are much slower. The chief sources of organic nitrogen 
“are cottonseed meal, tankage, dried blood, and other plant and 
~ mimal material. These are slower in their action than most inor- 
"ganic nitrogenous fertilizers, and they must be used with care to 
“avoid die-back. Nitrogen is also supplied to the soil in consider able 
amounts by velvet beans, cowpeas, and other leguminous cover crops. 


H 
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Phosphorus is considered necessary for the proper development of 
- the fruit. The chief sources of this element are bone and acid a | 


phate. e 


Basic slag, also known as Thomas phosphate, and ground raw | 
phosphate rock are sometimes used as sources of phosphorus with 
good results on very heavy acid soils rich in humus. On nearly all 


Florida citrus soils, however, their action As too slow to make them 
either cheap or desirable Peiilizet 


The common sources of the element potassium : are sulphate and | 


muriate of potash. The sulphate form is preferable, since the mu- | 


riate sometimes has an injurious effect on citrus trees. 


During our war with Germany potash became very scarce, and | 
growers who formerly used 10 per cent or even more of this element 
in their fertilizer mixtures were unable to secure more than 2 or 3 | 
per cent. The reduced quantity of potash has now been used for sey- 
era! seasons, but without apparent detriment to the trees or the fruit. | 


As a result of their experience most citrus growers plan to continue 
the application of this reduced amount of potash and will use from 


2 to 5 per cent of this element instead of the much greater proportion : 


formerly applied. ' 
FERTILIZERS FOR YOUNG TREES. ¢ 


In Florida the usual practice is to fertilize young citrus trees three » 
or even four times annually. The first application is made in the | 


spring at the time the first flush of growth starts. One or two appli- 


cations are made in summer and the last early in September. The 
spring and summer applications contain about 5 per cent of nitrogen, 
6 to 8 per cent of phosphorus, and 2 or 3 per cent of potash. For 
the last application in the early fall the nitrogen is reduced to 2 or 
3 per cent, in order to permit the trees to harden up in good shape > 


for winter. 


The total fertilizer used on trees the first year they are set is from | 


1 to 2 pounds. This is increased about a pound a year until the 


trees are 5 or 6 years old and begin to bear commercial crops of fruit. 


FERTILIZATION OF BEARING TREES. 


With bearing trees relatively less nitrogen is used than with : 
younger trees, as it is not desirable to force wood growth. Three ap- 
plications a year are usually made with mature trees. The spring 
_ and summer applications contain 3 or 4 per cent of nitrogen, 7 or 8 


per cent of phosphorus, and 3 or 4 per cent of potash. The last ap- 

plication for bearing trees in Florida is made between November 15 
and December 15 and contains but 2 or 3 per cent of nitrogen, with — 
the same amounts of the other elements used in the spring and fall — 


applications. : 
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| Bearing orange trees when 10 years old receive from 15 to 30 
oounds of fertilizer a year. This quantity is increased as the crops’ 
secome larger. Large bearing trees receive from 30 to 75 or more 
pounds of fertilizer annually. Many growers fertilize grapefruit 
somewhat more heavily than oranges. _ 

_ The quantities of fertilizer used will vary with the type and fer- 

tility of the soil. Those specified above are applicable to soils of 
medium fertility, such as the best grade of Florida high pineland. 

On lighter, sandier soils the amount of fertilizer is increased 25 per 

cent or more, while on rich hammock soils it is reduced 25 per cent 

or even more. On rich soils it is also often advisable to reduce the 
relative proportion of nitrogen used in the formula. Where nitrogen- 
collecting leguminous cover crops are grown the amount of com- 

mercial nitrogen applied may also be somewhat reduced. 

Trees that have been overfertilized may become affected with die- 
back. Die-back is nearly always combined with excessive growth 
and overfeeding, in contrast to mottle-leaf, or frenching, which 
affects weak, insufficiently nourished trees. The fruit on trees affected 
with Bie’ back is coarse and puffy, or is “ ammoniated,” as the grower 
would say, and the young growth is often sickly and abnormal. 
Where such a condition exists, the amount of fertilizer should be 
reduced and cultivation stopped until the trees recover their normal 
condition. 

Sometimes die-back is due to hardpan, poor drainage, or other un- 
favorable soil conditions, which must be remedied before the trees 
can permanently recover. 


METHOD OF APPLYING FERTILIZERS. 


Fertilizers should be spread evenly over the ground and then 
cultivated into the soil. Some growers broadcast their fertilizer by 
hand, but a fertilizer distributer is preferable, especially when the 
grove is large. The fertilizer should be distributed well out over all 
the ground shaded by the branches, so that the entire wide-spreading 
root system may be reached. In mature groves practically all the 
ground should receive fertilizer, while with very young trees it is 
only necessary to spread the fertilizer over a strip 3 or 4 feet wide on 
either side of the trunk. Care must be used to see that the fertilizer 
is kept a foot or two away from the trunks, as it is sometimes in- 
jurious to the crown roots. 

BARNYARD MANURE. 

In Florida the opinion prevails that barnyard manure is injurious 
to citrus trees and that its use frequently results in die-back. It is 
true that stable manure may have a bad effect, especially on trees 
growing in light soil, when it is applied in large quantities. When 
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applied in small quantities, however, it is often one of the best fer- 
tilizers for citrus trees. Besides adding humus, stable manure pro- 
motes beneficial bacterial action in the soil. 

Stable manure may be used profitably in somewhat heavier applica- 
tions on heavy soils than on light, thin soils. On the comparatively 
heavy soils of California, as well as in Alabama and Louisiana, it is 
used in large quantities in the citrus groves with excellent results. 
On the lighter Florida soils the organic nitrogen of stable manure 
becomes available much more quickly than on heavier soils. For this 
reason stable manure must be used in smaller quantities on light 
soils in order to prevent overstimulation of the trees. 

Lime is sometimes beneficial, especially on heavy soils rich in 
humus, but it must be used with caution, as heavy applications release 
plant food too rapidly, with the result that the soil becomes burned 
out and the tree growth impaired. On light citrus soils the use of 
lime is rarely advisable. 

There are indications that citrus trees affected with the so-called 
mottle-leaf may be benefited greatly by a judicious use of stable 
manure. Mottle-leaf, or frenching, is of very common occurrence in 
Florida citrus groves. The affected trees have a general sickly, back- 
ward appearance, and the leaves show pronounced splotches of yel- 
low between the veins and the midribs. In many cases the trouble 
seems to have originated through a too rapid depletion of soil 
humus, following applications of lime or intensive cultivation. Con- 
sequently, lime must be used with care on light soils. In the investi- 
gations mentioned above, it has been shown that mottle-leaf may be 
overcome and the trees restored to normal condition by the applica- 
tion of light amounts of stable manure combined with the growing 
of cover crops so as to restore the soil humus content. 

Trees which by a general sickly appearance and yellowish leaves 
indicate a lack of nitrogen may also be benefited by several light 
applications of manure. 


PRUNING CITRUS TREES. 


When properly headed at planting time citrus trees require little 
pruning later. The general methods of pruning the trees when they 
are first set out were described in connection with the planting direc- 
tions. 

The pruning given during the first few years of the tree’s life 
should be a continuation of that started when the trees were planted. 
All undesirable branches should be removed while they are still 
-small and three or four limbs developed as a framework. Long, 
weak limbs that do not show a tendency to branch should be headed 
back, so that the tree will be kept strong, compact, and symmetrical. 
The top of the tree should not be allowed to become too dense, while 
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‘on the other hand it should not be left so open that the trunk and 
‘inside branches are exposed to sun scald. Whenever it is necessary 
to prune off limbs whose removal will leave the inner branches 
exposed to the sun, the exposed branches should be protected from 
‘sun injury by a liberal coat of whitewash applied to reflect the heat. 
‘Well cared for bearing trees will need but little pruning. This prun- 
‘ing may be done at any time of the year when most convenient. Most 

growers prune in summer when other work is slack. The most im- 
portant object is the removal of all dead, decayed, and injured wood. 
Such wood when left provides a breeding place for the fungus which 
causes melanose and stem-end rot, and the removal of this wood 
will tend to reduce the chances of these diseases developing. 

It is best to maintain trees in good shape by pruning moderately 
every year, as heavy pruning is objectionable when trees have been 
long neglected. However, it is often advisable to prune them severely 
in order to put them. into shape for good production. After a heavy 
pruning of this sort a vigorous growth of suckers, or water sprouts, 
will appear. These should be removed at once, except such as may 
be desired for developing into permanent branches. Sometimes a 
few water sprouts are left along the trunk and inner limbs and 
pinched back to form short inner fruiting branches. With most 
trees, however, the shade is too dense to favor much fruiting of these 
inner branches. 

The principal tools used in pruning are the hand shears, knife, and 
saw. All tools should be kept as sharp as possible. It is very impor- 
tant to make the cuts clean and close to the trunk or branch left. 
Stubs should never be left, as they do not heal over well and eventu- 
ally cause weak places in the tree. The large cut surfaces may be 
coated over with liquid grafting wax or white-lead paint. 

Frozen trees should be pruned well back to good sound wood as 
soon as the extent of the injury is apparent, which will usually be 
within a few weeks after the freeze. 


IRRIGATION. 


In many of the Gulf coast sections a dry spell is frequently experi- 
enced during the spring months. These droughts are often the cause 
of damage to citrus trees, and some growers have resorted to irriga- 
tion as a means of insuring the setting of a good crop of fruit. 

(Fig. 10.) 

— Inplanning the installation of a system of irrigation the fact must 
be taken into account that in some years no long droughts occur and 
irrigation is unnecessary. The total expense of installing and main- 
taining an irrigation plant must be balanced against the advan- 
tages gained during the years when it 1s actually needed. It is there- 

fore best to use as simple and inexpensive a system as will do the 
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work. In many locations in Florida an efficient irrigation system — 


for citrus groves can be cheaply installed, and most growers who 
have such systems consider them profitable investments. 
Information concerning the irrigation of citrus groves in Florida 
can be obtained by writing to the United’ States Department of 
Agriculture for Deoxstmcnt Bulletin 462, entitled “ Irrigation in 


oie? : 
PROTECTING GROVES FROM FROST.’ 


| 


The freezes of 1895, 1899, 1917, and other years demonstrated to — 


the citrus grower in the Gulf States the importance of being pre- 
pared to protect his trees from frost damage. 


Fic, 10.—Furrow irrigation in citrus grove, Orlando, Fla. 


Young trees should always be mounded in localities where killing 
frosts occur. In the freeze of F february, 1917, thousands of young 
unmounded trees were frozen to the ground. In the case of prop- 
erly mounded trees in the same localities, new shoots sprang from 
above the buds and the trees were restored with very little loss of 
time. 

Many methods of frost protection have been ‘advocated for citrus 
groves. Individual tents and sheds for entire groves have been 
tried, but were found too expensive and cumbersome. The principal 
methods of protection now used in the Gulf States are wood fires 
and coke or oil heaters. With cach of these methods it has been found 


1The reader should consult Farmers’ Bulletin 1096, ‘‘ Frost and the prevention of dam- 
age by it,” which may be obtained free upon application to the Secretary of Agriculture, 
Washington, D, C. 


| 
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that it is the heat supplied and not the smoke or smudge that gives 
the protection. 


In the course of a survey made of the Gulf State citrus sections 


‘immediately after the freeze of 1917 the results obtained by all of 
these methods were studied and compared. It was found that in 
practically every case where wood fires were used with care and 
“intelligence very satisfactory results were obtained, even under the 
most trying circumstances. 


WOOD FIRES. 


A very striking example of the efficiency of wood fires when prop- 
erly handled was shown in the 10-acre grove of Mr. L. D. Jones, 
near Orlando, Fla. This grove was exposed to the full sweep of the 
wind and a minimum temperature of 22° F. One half of the grove 
was heated by a large wood fire in every alternate square of trees. 
In this area practically no damage was done. ‘Trees, fruit, and even 
some blossoms remained uninjured. In striking contrast to this 
part of the grove, the unprotected half was severely damaged. 

The objection is sometimes made that wood firing is not suitable 
in a large grove on account of the labor involved. Several very 
large groves, however, were efficiently and cheaply fired with wood. 
One grove of more than 300 acres was successfully carried through a 
temperature of 21° F. 

For wood fuel, pine logs and pine and oak stumps are frequently 
used. Some growers use discarded railroad ties, which they obtain 
for the expense of hauling. 

Growers who fired two or three nights during the freeze of 1917 
used from 10 to 15 cords of wood to the acre, at a cost of about $2 a 
cord. The quantity used was in proportion to the exposure of the 
grove and the temperature experienced. In old thickly planted 
groves less fuel was used than in young and open plantings. The 
total labor cost, including the cost of hauling in wood and preparing 
the fires averaged about $10 an acre, making the total cost of fuel 
and labor for two or three nights of firing about $40 an acre. 

The most commonly used material for lighting wood fires was chips 
or waste from turpentine stills. A few growers used kerosene torch 
lighters with much success. 

Most growers stow their wood in piles just outside the grove until 


the beginning of the danger season, when it is carried into the grove 


and piled in position for use. One pile in every square of four trees 
is usually made. In many cases it is not necessary to light more 
than each alternate pile until the cold becomes intense. 

For lighting and caring for wood fires in small groves one man 
will be needed for every 2 acres, while in larger groves with better 


_ organization and equipment one man should care for 3 acres or even 


more. 


ne 
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OIL HEATERS. 


Oil heaters were used in a number of groves, but failed to give | 
satisfaction in many cases. This was due in part to the inexperience ~ 
of the growers in handling oil. The most satisfactory type of heat-_ 
ers were those of large capacity, holding 9 gallons or more of oil. 
Too much refilling was necessary where small oil reservoirs were — 
used. 

In a number of instances growers attempted to use heavy oils 
which had been stored for a number of years and which had be- 
come so thick that they could not be hghted. Light distillates, on 
the other hand, were found to be in excellent condition, even after 
long storage. 

The chief advantage of oil heaters as compared with wood fires is 
that the former, when skillfully handled, often give better regula- 
tion of temperature, and the fires can be started more quickly and 
with less labor. On the other hand, the initial cost is very high, 
often exceeding $200 an acre. It is believed that for the Gulf States 
wood will give much more satisfaction as to cheapness and efficiency — 
than oil. 


COKE HEATERS. 


Coke heaters have been used by several growers with success. The 
coke is burned in metal stoves of special construction. 


SPRAYING CITRUS TREES. 


Citrus trees in the Gulf States are affected by a number of insect — 
and disease pests. Most of these can be controlled or eliminated by 
proper grove sanitation, pruning, and spraying. Spraying is now 
recognized by most successful growers as essential to the profitable — 
production of high-class bright fruit, as well as for the growing of 
healthy, vigorous trees. 

As a result of a conference of several investigators engaged in the 
study of the control of citrus pests, the spraying schedule shown in 
Table IV was adopted for use in Florida groves.! - 

Further information concerning the nature and control of citrus 
diseases and insect pests in Florida and the other Gulf States may 
be obtained by writing to the United States Department of Agricul- 
ture, Washington, D. C., or to the appropriate State agricultural 
experiment station. 

1 At a conference at Orlando, Fla., February 27, 1919, participated in by H. R. Fulton, 
J. R. Winston, and J. J. Bowman, pathologists, and W. W. Yothers, entomologist, U. S. 
Department of Agriculture; H. E. Stevens, pathologist, and J. R. Watson, entomologist, 


Florida Agricultural Experiment Station; and E. W. Berger, entomologist, State Plant 
Board. 


39 


Citrus-Fruit Growing in the Gulf States. 


« 


“spunod + }f oy eu ‘pasn oq jsnur oUTTTYVMb jo opels 

JOTIOJUI UB IO SUIT] PoyeIpAY JI “OUL[] PoYV[S-ITv SN JOAON “1O}VA\ JO SuOT]eS OG UI oUIPYZOINb opeas-js1y Jo spunod ¢ puv suoysonyq jo spunod ¢ semnber emjxTU xnvepslog OL 
“SUTINIIp oy} pus 4so} yuneg 

ey} jo LovMooV 9} JO OMS oq PUB YISUEI]S JOYVOM OY} OSN ‘UOTJIpPUOD STG} Jopun pos JT ~.06 GACQ® ST oinjeledure} 9Y} USM UOTNjOS MYdNs-oul] suisn ynoqe snorjned og 


‘yuepunqe e1e sdriq} wey ATWO sesuesIO punol uo pormbey z 9.4} OAO[S-pry OY} JO OSuBIO JO SorjoreA 91qT}deosns ATYSTY UO pedInbes oq AvUT suoreordde qvos ou 1 
*SIOTMBIO ‘OOT UI SUOTTeS Z 0} 
‘gIqBeor}OU eIB SoyTUI ys Jr ATUO UBATS OQ OF, | BTVOS pus Soy xSNY €T ‘uornyos anydyns-ewry |--" ~~ TENE ClO IOC UIOAOINTS [90059 S59 OSS i ee SOUS: tag | eae ae OT ‘ON 
; "I ‘Q9,q e10joq ATuTE, 
*81QB90T} *$}09S -100 ynq ‘19q0}00 J0 
-ou st Ap 9}IGM IO OVS IOY}O JI WoAIS 0q OF | -Ul e[vos pue AY ovIYM | 3090 rod [ ‘wolsqnure TIO | Iequieydeg ul A[qeqoIg |"-"" "Oper yr neers ""6°ON 
‘mol, vol[dde inyd[ns-euly 
snotmeid AUB PsATID0I JOU SvYy }INIJ 9Y} JI ‘SIOTMBIO OTBOS pus ‘OOT UI SMUOTIeS g 04 
AVIGS o}TUI-JSNI [VOT}IIO OY} STSTY} ‘sosuv10 UO | ‘UleysTeey ‘So}TM ysNy | FI ‘WoHNTosImydins-eury |----"°"* "°°" ~~" -ouNL UT 8 See oS ere rie aiaaraie O Dae Wie comin eo 8 ‘ON 
"I9JVM JO SUOTISS ONT 1O0J 
pormber eq [IM suoyes 1 ‘TIO Jo yueo sed *SUOl 
99 SUI’}UOO MOTS|NUIS oY} JI ‘oe “I ‘TIO JO }U90 -[e3 Q0T UI spunod Zz *194 
ied [ urezu0o [TIM [el10yeur AvIds pepn{iIp ‘SOIT JSNI pus ‘inyd[ns epos Arp sni{d -OMvIP UI YOU T 3SVOT 
24} }eq} OS PeSN oq p[NoYsS woIs[uMe [Io ey | ‘sjoesuT e7eos ‘AB oWYM | ‘Ue0 Jed [ ‘Woys[nuLe [IO | 7B ST #MIy ToyM Ae Ul | -e3uvi0 pue yindjedviyg | -""°""" "2 ‘ON 
“Voy . 
-odevi3 U0 soyrur ysni Joy BurAvids [VoI4119 Yj} ST 
SI} ‘OSTMIOT}O {po}jTUIO oq WRI STY} ‘UBATS Uedq *SIO[MBIO OTBOS “OOT UI SUOTIVS Z 04. 
eARy ¢ pur ‘F ‘g “SON SuOT}eOT[dde jo yno omy AUB IT | Pus ‘UTe}STe9} ‘soqrUT YSNY $_ ‘uornjos inydms-eury j7°*""°"""" 87s "eT OL g ady [poor Ofertas. ia. k “""9°ON 
*f ‘ON UOT] BOTTAd*B SMOT[OJ WOTJOVJUT “SIOT MBI “FON U0l} 
(BOS JOY O[QBIOAL] Joy}eom AUTBI JI UOATS OG OF, | o[Bos puv ‘soyTuTysnA‘qeog [--" "TTT ‘op *****] -eoydds Joye SAep OT 0} Z [°° Sree ns "ODE Same ee “"G°ON 
‘OO UISsuoTTes ‘e ‘ON TO0T}8B9 
ie sd alec pike a cp---*| $g ‘Monnjosanydyns-atapy | -11ddv roqzye SACP OT OF Le ymijodein |-""""""" “PF ‘ON 
‘SUO[IVS OOT ‘ 
*SIOTMBIO Ul seouno ¢T ‘e}eYydins 
‘yueserd ore g[eos pus ‘slepids per euyjoom snjd soles ‘yo ore S[eyod 94} JIvey 
WOO[q ed sdi1y} eL0Ur IO Gz J oUTJOOTU Oy} Ppy | ‘soe}ur ysnI ‘sdl1y} ‘qvog | fz ‘WoT};NJosInydns-euryT | -euo OF PATY}-O10 TOUM | z eSuvio pus, yinqedeig |--"""--- ¢ ‘ON 
‘LON uorjyeordde SMoT[oy 
BOS IOJ BIQVIOAR] IoyAVoM AUTRI JI IO YYMOIS “SIO[MBIO BTVOS PUB ‘SIEp ‘OOT UI SuOTTes %z ‘sued 
Mou uo Ivodde suorjoesut qevos jr porjdde oq oy, | -Ids por ‘sayrur ysni ‘qvog | og ‘WOT Nos mydyns-owyyT “= *© 900 STeIod. GInled ISLC; se ie a ORE eda Sa) een aad Z ‘ON 
“9/808 
eonpel 0} SYJUOTA OM} UIY3IM suoreordde 
Imydjns-eurty peyroeds oy} jo omy AQ pomorTlos 
eq JSNUI 4I poesn SI oINjXIM XNveplIog USM 
"SQABOT PJO UO JuBpUNe st qevos Jt pordde oq OF |----T TTT qBOg | OS-€-€ ‘oImjyxtul xnveplog |°*""*"ysng 4s1y srojoq ysng }°"" "7" oo oie TPPRITOCEOIE YY boner we tra T ‘ON 
“Sy IVULOY “AUIOU *[VLIO} VI “morzeorfdde jo oulLy, “IL JO pubyy ‘uoryeorjddy 


CE es oS RIP et) Coa ee SAR 5 aOR Seer Ser Pe SDS eetlien EER PNPM IDI Ve Meco PS ec oh, MEIN Ture Sel Sn vO nn nnn Gt PNET Regs dete aE Te 
[‘morjIppe ul permMbel oq [ITM SuOTZeoTTdde 10740 OY} JO [TB JO SOUO UTe}.100 “BSBOIOUT JOOSUT IO 

aSVasIp IO o[qeioARy ATTeNSNUN suoTyTIpuod Japugq (6 Pue ‘8 ‘2 “SON) SuOTyeoTTdde seryy Ajuo oamber AT[Bnsn [[IM sesuvIQ ‘ATYSnNo10Yy} ouop ST Sutdeids oy pepraoid ‘uosees 

esviOAG UE UL JMYodvis uo sATjonIYsep AT[eENSN SoTUIEME OY} JO [01JUOD BY} JO} JUBPOYNS SB PpepUdUIMIOIEL GIB ‘6 pur ‘g ‘2 “F ‘g “SON ‘odd ooRJpjoq UT UMOYS suOT}eoTdde oay OL 


. 


"S9O0AZ SNAQVO 40f aynpayas fivoids W—AI AIAVG 


a 
ws 


40 Farmers’ Bulletin 1122. 


REJUVENATION OF OLD GROVES. 


Many of the older citrus groves in the Gulf States are no longer | 
bearing as profitable crops as they did in former years. In many 


groves this deterioration, usually due to neglect, is very noticeable. 


Where old trees are in very bad condition, especially when they are 


affected with foot-rot, it is usually best to grub them out and make 


a fresh start with young trees of standard budded varieties. If the | 


trunks are in sound condition, however, a thorough pruning, followed 


by cultivation, fertilization, spraying, and general good orchard 
management, will often bring run-down trees into profitable bear-— 
ing in two or three seasons, provided there is no inherent fault in 


the soil or the locality. 


There are also many old groves, consisting of seedling or inferior 
budded trees, which might be very profitably budded or grafted over | 
to standard varieties. Where the work is done carefully, such unde 


sirable sorts can often be worked over within a few years into bear- 


ing trees of Pineapple, Homosassa, and other standard varieties, 


worth far more than the original trees. 


| 


In top-working undesirable trees of this sort two or three main 
limbs should bé selected as a foundation for a new top. Additional 
limbs should be budded later, after the first buds have made a good - 


‘start. The buds may be inserted directly into the bark of the limb 


itself at any season of the year when the tree is growing vigorously. - 


Two or more buds are inserted at the base of each limb, and after 


these have made a good growth the old limb should be lopped off 
close to the new bud sprout. A second method of budding large 


limbs is to cut them back to stubs a foot or so in length. Sprouts 
will soon start from these stubs, and after the sprouts are half an 


inch or more in diameter two or three buds may be inserted in each 
of them. Two or three of these buds-are permitted to develop at 
the base of each limb, and the others are eventually removed. 


Mature trees may also be worked over by the methods explained 


in connection with the treatment of frost-injured trees. 
Old orange trees on sweet-orange stocks are often badly affected 
with foot-rot. Such trees should be grubbed out and replaced with 


new trees on sour-orange or other resistant stocks. When foot-rot has 
not advanced too far, however, it is possible to save the affected tree 


by planting small resistant seedlings in the ground near the base and 


inarching the tops of these seedlings into the trunk of the large tree. 


Figure 11 shows a fine, large, seedling sweet-orange tree which has 


been saved by changing its root system from the original sweet stock — 


affected with foot-rot to resistant sour-orange stock by this method of 
inarching. 
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| TREATMENT OF FROST-INJURED CITRUS TREES. 
: Trees that have been injured by cold often require severe pruning. 
Two or three weeks after the freeze the extent of the damage will be 
apparent, and the trees should then be cut back to sound, healthy 
wood. Cuts should be made clean and close to a growing limb or 
sprout whenever possible. The limbs or trunks when exposed should 
be whitewashed to protect them from the sun. After this pruning 
she injured trees should be carefully cultivated and fertilized, so that 
the most favorable conditions for the rapid recovery of the grove 


ire afforded. 


Wig. 11.—A large seedling sweet-orange tree affected by foot-rot saved by bridge grafting 
with resistant sour-orange stock. Dunedin, Fla. 


When the bark is badly split on the trunks and limbs as a result 
of frost, the loosened bark may be tacked down and tied in place with 
raffia or cord. When there is still some live adherent bark this treat- 
ment has given good results when performed immediately after the 
injury occurred, before the bark had time to dry out. Painting the 
trunk with grafting wax or similar material is seldom beneficial, and 
may result in actual injury when the area so covered is large. 

Citrus trees when not banked or mounded are sometimes so badly 
injured by frost that it becomes necessary to cut them off at the sur- 
face of the ground below the bud: In that event the sprouts which 
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start from the old stump may be shield budded in the same manner | 
as seedling stocks. Some growers prefer to crown graft. This is 
done by first cutting the old stumps back to clean live wood an inch 
or so below the ground; two or more scions of the desired standard 
variety are then inserted between the bark and the wood, and the 
stump is banked with moist soil until the tops of the scions are nearly 
covered. If the scions fail to take, the sprouts which will start from | 
the stump may be budded. Crown grafting is best performed when 
the trees are dormant in the winter or fall, while sprout budding may 
be done at any season of the year when the bark slips readily. 

Where badly injured trees are budded or grafted by one of these 
methods, buds of the best named varieties should be used. In many 
cases seedling trees after a freeze have been budded to standard | 
varieties, with the result that within a few seasons the reworked 
trees were more valuable than before the freeze. 


HARVESTING AND MARKETING CITRUS FRUITS. 


The harvesting and marketing of citrus fruits is usually done ie 
the fruit buyer or by one of the various cooperative associations 
rather than by the grower himself. The grower, however, should 
carefully osnnend: the operations in his grove and in the paca | 
house in order to insure that his crop is handled in such a way that it 
can be marketed in the best possible condition. 

Too much emphasis can not be placed on the necessity for care in 
the methods of handling citrus fruits at all stages. It has been shown 
in the course of fe pations conducted in the Gulf States by the 
United States Department of Agriculture that much of the decay de-. 
veloping in citrus fruits prior to their arrival on the market is due 
to improper or careless methods of picking, packing, or shipping! __ 

In clipping the fruit from the trees some style of clipper should 
be used that will not puncture the fruit. Picking boxes should be 
kept clean and free from projecting nails or splinters and gravel. 
The packing-house machinery should be thoroughly inspected and 
adjusted so that the fruit is handled with the greatest possible care. | 
Punctures and bruises resulting from neglect of these precautions 
are responsible for a large proportion of the cases of fruit decay. 

Detailed information regarding the handling and shipping of 
citrus fruits, including information on packing-house operations and 
precooling bere transit, may be secured by addressing the United 
States Department of SO ericuitaas (Fig. 12.) 


1Ramsey, H. J. Handling and shipping citrus fruits in the Gulf States. U. S. Dept. 
Agr., Farmers’ Bul. 696, 28 p., 10 fig. 1915, Available for free distribution. 4 

Stubenrauch, A. V., Ramsey, H. J., Tenny, L. S., and others. Factors governing the 
successful shipment of oranges from Florida. U. 8. Dept. Agr. Bul. 63, 50 p., 26 fig. 
15 pl. 1914. Price, 20 cents. Obtainable from the Superintendent of Documents, Gov- 
ernment Printing Office, Washington, D.C, 
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COSTS AND PROFITS IN CITRUS GROWING. 


4 
i 
| 


Many questions are asked as to the costs and profits in citrus grow- 
og. It is quite impossible to answer these queries satisfactorily for 
ny particular case, for citrus culture as an investment is comph- 
ated and uncertain. 

| ‘Tn Florida the cost of planting and caring for a citrus grove 
luring the first four years, or until it reaches bearing age, ranges 
‘tom $250 to $500 an acre. This is exclusive of the cost of the land, 
yut it includes inter- 
st at 8 per cent on 
the money invested 
and payment for all 
labor done. 

The price of un- 
improved citrus land 
in the Gulf States is 
governed by many 
factors, such as fer- 
tility, distance to 
city and shipping 
point, and the gen- 
eral standards . and 
prosperity of the 
community. Desir- 
able citrus land 
Tanges in price all 
the way from $20 to 
$200, or even more, 
per acre. In some 
widely advertised 
localities the land has assumed a price too high for the conserva- 
tive investor. By careful search the investor of limited means can 
locate desirable land at a comparatively low price, as there is plenty 
of low-priced land to be had in the less-developed communities. 
~ The annual cost of maintaining a grove in Florida after it reaches 
bearing age averages from $75 to $150 anacre. When all or most of the 
labor is performed by the grove owner the cash expenditure of starting 
and maintaining a grove may be reduced a third or even more. 

_ The profits in citrus growing vary even more than the costs. The 
returns from some of the best groves are very high indeed, while, 
on the other hand, there are many poorly located or poorly cared 
for groves that are maintained at an actual loss. 
~ Orange and grapefruit trees come to bearing age at about the fourth 
year, when they commonly yield about half a box to the tree. The 


Fic. 12.—A low flat-wheeled orchard truck for hauling 
oranges from a Florida grove. 
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crop increases annually at the rate of a half box or so until the 
trees come into full production about the tenth year. There are occa- 
sionai groves which yield 500 boxes per acre or even more of grape-. 
fruit or oranges in a single season, but only the very best groves aver- 
age more than 200 boxes annually. The average yield for Florida, 
including the best as well as the poorest groves, is about 150 boxes 
to the acre, or somewhat less than 2 boxes to the tree. There are com- 
mercial groves in Florida producing commercial crops at an age 
of 30 or 40 years. : 

Very heavy plantings of citrus trees have been made in the last 
10 years, and many growers fear the danger of overproduction. 
While it is true that enormous crops of fruit may be harvested in 
the Gulf States in the near future, it is equally true that the market 
demand is increasing, and there is little danger but that clean, bright, 
high-grade fruit of the best standard varieties will average a good 
prone -- 

When all of these factors are taken into consideration it is evl- 
dent that future profits in citrus culture will require the investor 
to exert the greatest skill and judgment at every step. Care is par- 
ticularly essential when the available capital is limited. The man 
of wealth who invests in a citrus grove more as a winter home or 
a hobby than as a business has only to select a pleasing home site, 
of which there are very many in the Gulf States; in his case profits. 
are of minor importance. On the other hand the man who must de- 
pend upon the returns from his grove for a living must exercise 
the greatest caution in selecting his grove and the greatest skill and 
energy in its development. The risk from frost, as well as the more. 
common sources of loss, must be taken into coneilert at 

Before purchasing cant lands or groves the investor should make 
a personal visit to the locality and carefully study the situation. It 
is rarely advisable to buy land or to develop a grove unless the owner 
can give the property his personal attention. It is much safer for 
the beginner to start in citrus growing on a small scale and expand 
after learning the business than to plunge heavily at the start. 

The prospective purchaser can secure much valuable information 
by consulting with successful growers, and it is an excellent plan to 
hire out for a season or two with some experienced grower before 
purchasing land or planting a grove. The United States Department 
of Agriculture and the State agricultural experiment stations will 
gladly supply information when requested. 


PUBLICATIONS ON CITRUS FRUITS. 


“PUBLICATIONS AVAILABLE FOR FREE DISTRIBUTION BY THE DEPARTMENT 
OF AGRICULTURE. 


“The Propagation of Plants. (Farmers’ Bulletin 157.) 
“Pruning. (Farmers’ Bulletin 181.) 
Control of the Citrus Thrips in California and Arizona. (Farmers’ Bulletin 674.) 
Handling and Shipping Citrus Fruits in the Gulf States. (Farmers’ Bulletin 
696.) 
Bridge Grafting of Fruit Trees. (Farmers’ Bulletin 710.) 
Citrus-Fruit Improvement: How to Secure and Use Tree-Performance Records. 
(Farmers’ Bulletin 794.) 
Information for Fruit Growers about Insecticides, Spraying Apparatus, and Im- 
portant Insect Pests. (Farmers’ Bulletin 908.) 
Fumigation of Citrus Trees. (Farmers’ Bulletin 923.) 
Control of the Argentine Ant in Orange Groves. (Farmers’ Bulletin 928.) 
Spraying for the Control of Insects and Mites Attacking Citrus Trees in Florida. 
(Farmers’ Bulletin 933.) 
Growing Fruit for Home Use. (Farmers’ Bulletin 1001.) 
The Woolly White Fly in Florida Citrus Groves. (Farmers’ Bulletin 1011.) 
Frost and the Prevention of Damage by It. (Farmers’ Bulletin 1096.) 
The Mulched-Basin System of Irrigated Citrus Culture and Its Bearing on the 
Control of Mottle-Leaf. (Department Bulletin 499.) 
The Argentine Ant in Relation to Citrus Groves. (Department Bulletin 647.) 
Citrus-Fruit Improvement: A Study of Bud Variation in the Eureka Lemon, 
(Department Bulletin 813.) 
Citrus-Fruit Improvement: A Study of Bud Variation in the Lisbon Lemon. 
(Department Bulletin 815.) 
Frost Protection in Lemon Orchards. (Department Bulletin 821.) 
Propagation and Marketing of Oranges in Porto Rico. (Porto Rico Experiment 
Station Bulletin 4.) 
Citrus Fertilization Experiments in Porto Rico. (Porto Rico Experiment Sta- 
- tion Bulletin 18.) 
Cooperative Work for Eradicating Citrus Canker. (Separate 711, from Year- 
book, 1916.) 
Tangelos: What They Are. The Value in Florida of the Sampson and Thorn- 
' ton Tangelos. (C. P. and B. I. Circular 4.) 
Varieties of the Satsuma Orange Group in Japan. (C. P. and B. I. Circular 5.) 


PUBLICATIONS FOR SALE BY THE SUPERINTENDENT OF DOCUMENTS, 
GOVERNMENT PRINTING OFFICE, WASHINGTON, D. C. 


Scale Insects and Mites on Citrus Trees. (Farmers’ Bulletin 172.) Price 
5 cents. 

Propagation of Citrus Trees in the Gulf States. (Farmers’ Bulletin 539.) 
Price 5 cents. 

Culture, Fertilization, and Frost Protection of Citrus Groves in the Gulf States. 
(Farmers’ Bulletin 542.) Price 5 cents. 

/Factors Governing the Successful Shipment of Oranges from Florida. (Depart- 
ment Bulletin 63.) Price 20 cents. 
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Citrus Fruit Insects in Mediterrancan Countries. (Department Bulletin 1é 
Price 15 cents. oe 

Katydids Injurious to Oranges in California. (Department Bulletins 
Price 10 cents. 

The Production of Sweet-Orange Oil and a New Machine for Peeling Cit 
Fruits. (Department Bulletin 399.) Price 5 cents. 

The Navel Orange of Bahia; with Notes on Some Little-Known Brazilian Fruit 
(Department Bulletin 445.) Price 20 cents. 

Irrigation in Florida. (Department Bulletin 462.) Price 15 cents. 

The Citrus Thrips. (Department Bulletin 616.) Price 10 cents. ; 

Citrus-Fruit Improvement: A Study of Bud Variation in the Washington Na ve 
Orange. (Department Bulletin 623.) Price 15 cents. 

Citrus-Fruit Improvement: A Study of Bud Variation in the Valencia Oran 
(Department Bulletin 624.) Price 25 cents. 

Some Reasons for Spraying to Control Insect and Mite Enemies of Citrus Tr 
in Florida. (Department Bulletin 645.) Price 5 cents. 

Citrus-Fruit Improvement: A Study of Bud Variation in the Marsh Grapefr 
(Department Bulletin 697.) Price 20 cents. 

The Decay of Oranges while in Transit from California. (Bureau of Pl 
Industry Bulletin 123.) Price 20 cents. 

A Knot of Citrus Trees Caused by Sphaeropsis tumefaciens. (Bureau of Pla 
Industry Bulletin 247.) Price 15 cents. y 

The Limitation of the Satsuma Orange to Trifoliate-Orange Stock. (Bureau of 
Plant Industry Circular 46.) Price 5 cents. a 

Insects Injurious to Citrus Fruits and Methods for Combating Them. ~ Cox 
Rico Experiment Station Bulletin 10.) Price 10 cents. 

New Citrus Creations of the Department of Agriculture. (Separate 343, from 
Yearbook, 1904.) Price 5 cents. 

The Woolly White Fly: A New Enemy of the Florida Orange. (Bureau of En- 
tomology Bulletin 64, Part VIII.) Price 5 cents. le 

Fumigation for the Citrus White Fly, as Adapted to Florida Conditions. (B 
reau of Entomology Bulletin 76.) Price 15 cents. z 

_ White Flies Injurious to Citrus in Florida. (Bureau of Entomology Bulletin 
92.) Price 25 cents. 

Natural Control of White Flies in Florida. (Bureau of Entomology Bulletin 
102.) Price 20 cents. — 

Preparations for Winter Fumigation for the Citrus White Fy. (Bureau of En- 
tomology Circular 111.) Price 5 cents. “5 

Spraying for White Flies in Florida. (Bureau of Entomology Circular 168.) 
Price 5 cents. : is 
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GROWING 
~ PLANT! 


OREST TREES grown on the farm add to its value and 


beauty. They supply material for farm use, such as 
poles, posts, and cordwood; and they afford shelter for live 
stock, and protect crops and buildings from the hot winds of 
summer and the cold winds of winter. Moreover, they can 


often be grown successfully on soils too poor or on slopes too 


steep for the successful production of the ordinary agricultural 
crops. 


It is the purpose of this publication to point out simple — 


methods which may be followed in planting and caring for 
hardwood trees on the farm and in collecting, extracting, and 
storing the seed of the common hardwood trees of the United 


States and in growing the young trees in a home garden or 


nursery. 


Contribution from the Forest Service 
WILLIAM B. GREELEY, Forester 
Washington, D. C. January, 1921 - 


4 eae sine 
Ce 

= Se 

mer a 


GROWING AND PLANTING HARDWOOD 
SEEDLINGS ON THE FARM. 


C. R. Trzorson, Forest Examiner. 
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WHAT TREES TO GROW. 


[* DECIDING on the species of hardwood trees to be grown on the 
I farm, one should keep in mind, first, the object of growing the 
tees, and, second, their adaptability to the climate of the region and 
0 the situation in which they are to be planted. To illustrate: The 
soxelder is not a good tree to plant for lumber; yellow poplar, because 
# climatic conditions, can not be grown successfully in the plains 
region of the central United States; and hardy catalpa will not thrive 
wm poor sandy or heavy clay soils. To a certain extent trees may be 
grouped as those most valuable for lumber, for posts and poles, for 
windbreaks, etc. An attempt has been made in Table 1 to group the 
hardwood trees according to their Suitability for such uses. The 
second consideration is very important. Too often prospective 
planters are dazzled by tales of trees that will thrive on any and 
all soils, that will grow with extreme rapidity, that are imperishable 
when set out as posts, or that are much more valuable than other 
species for lumber. It is usually safe to assume that such reports 
have little foundation infact. The best trees for planting on the home 
farm are usually those that grow naturally on similar soils wm the 
region or those that have been tried out by the neighbors and have 
been proved a success. Many plantations have turned out to be 
failures, with resulting disappointment to their owners, because of 
the selection of trees unsuited either to the climate or to the soil of 
the planting site. 


er en ne haw 
_ Nore.—This bulletin does not represent original work by the writer. The information it contains has 
a compiled from numerous sources. The writer is indebted especially to Prof. J. S. Illick, of the Penn- 
sy’ vania department of forestry, for considerable information and many helpful suggestions. 
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TaBLE 1.—Hardwood trees most valuable for various purposes. 
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Railroad ties and 


Lumber Handle stocks. Excelsior. round minetalbene Cooperage stock 
Ash. Ash. Aspen. Black locust. Ash, 
Basswood. Beech Basswood. Honey locust. Basswood 
Beech, Birch Cottonwood. Red oaks. Beech. 
Birch. Hickory. Willow. | White oaks. Birch. 
Black cherry. Sugar maple. Yellow poplar. White elm. 
Cottonwood. White oaks. Sugar maple. 
Cucumber. White oaks. 
White elm. Red gum, 
Hickory. 
Sugar maple. 
Red oaks. 
White oaks. 
Red gum. 
Sycamore... 
Black walnut. 
Yellow poplar. 

Veneer logs, Poles and posts. Hardwood distillation. Windbreaks. 

Basswood. Hardy catalpa. Beech. Green ash. 
Beech. Coffee tree. Black birch, Boxelder. 
Yellow birch. Red elm. Yellow birch. Cottonwood. 
Black cherry. Eucalypts. Sugar maple. Eucalypts. 
Sugar maple. Black locust. Hackberry. 
Oaks. Honey locust. Silver maple. 
Red gum. Russian mulberry. Russian mulberry. 
Sycamore. Oaks. Osage orange. 
Black walnut. Osage orange. Russian olive. 
Yellow poplar. White willow. White willow. 


Yellow willow, 


The planter will doubtless be influenced in his choice of species b 
their rates of growth. Tables 2 and 3 show this approximately fc 


the kinds of trees for which growth figures are available. 


The rate 


indicated may be too low for some trees in some regions, but it - 
believed that the tables are reliable for purposes of comparison. 


TABLE 2.—Average diameter growth of hardwood trees. 


Average number of years.required to grow 
each inch in diameter. 


440 3 years: 200.5. Sa ee 
ZbOAWVCATS ures nes SP at 
SHO OD: VCAES 2 soe ers ss 


AO (_ Vealsee 22 tee ook 


HO 10 years: 2.oe eee cares = = 


* Kucalypts. 


* black locust. 


Species. 


* Cottonwood, black willow, * white willow,* honey locus 


Red gum, * silver maple, *white elm, * Russian mulberr 


yellow poplar, chestnut, * hardy catalpa. 


* butternut, red oak, black 
* osage orange, basswood. 


maple, yellow birch, beech. 


* White ash, *green ash, * boxelder, * black walnt 


oak, *bur oak, aspe 


Hickory, white oak, chestnut oak, paper birch, *ha 


The table is based upon the growth of trees both in plantations (those starred) and in natural forest (tho 


notstarred). 
lastline. 


In plantations more rapid growth can often be secured, particularly of the trees named in fl 


‘os ay 
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- TABLE 3.—Height growth of hardwood forest trees produced from seed. 
[Average height.1] 
‘ At 10 At 20 At 30 At 50 
Species. years. years. years. years. 
Feet. Feet. Feet. Feet. 
0, EEE 22 fa et Oo eee eer 2 ce 26 41 52 70 
Po Ee So eS ee ee rr 8S 19-25 34-50 45-67 62-83 
ee ener eee oe 2s t+ - 8-21 17-40 28-55 50-75 
SEUSS eae an ale cic inints was oo «+ < - ieee o's e ain 16-32 23-44 37-63 
RE a ret EI SOo rye ce nc clo ee ee ee le + ee wee woes a 8-19 13-28 22-42 
ME ROL ees ee, ha oes - 13 30 44 62 
EYAL ee ec ao i eae aes - L., Sa |oiw viele we oo *-30 8-39 15-54 
OE 2 a eee ee i ooo sie se < eh os - <i + A or ae police aoc Sooo tS eee 
BEORLGIDA tes cote e owe Sa----+---=-5----95-+------- eee = 19 27 FM es is Ae 
SE bt see ee ae ats 2 oe ke 2 3 - 7 17 33 64 
SE ROGC Oe peer fee 6 Pe os + 56 97 115 136 
OS 6 ee, oO ae a 21 28 40 
Meiyptus 2 (blue gum)..-...-.....-.-----------1---- gees 24-80 70-90 85-160} Se eee 
fark HICKOFY 255. .-<.-=.-2--- +--+ 5s ee 3- 7 8-18 15-32 32-51 
BSC TIS Ge et eee nd. es S-  -+ - - 15-20 OREO a eee soe 44-65 
MIIOCIISS 2 cc02 te tas y= >. <2 +--+ += - 55+ s+ - 18 27 35: [eee eae 
fema ple 42250 oe. ey -- + 22 44 60 80 
ES Oe ee ee eee eee, oo eer ee *-18 *-29 10-48 
Re Ree ee et PS oes Se aes 4 - - SE = [eae =o USS eae 40 60 
AE ee Ee os See Os oe ees. - aes 13 32 46 a2 
ERS ee oe 11-12 22-25 32-38 53-63 
PE RPON GC Pics ig. o. ee a ya- 2-2 + --- eee fee - a sane wos 2 15-25 37 4e eget es 
ES 2 ok ee reer Saar 35 66 88 108 
REF i = ee e 2 e S  y See ane oo 18 30 40 60 
Ty Ree Geet Sk ss 2 ke + 50 73 89 109 
a Rh Sg as ers Some 15-24 25) eee esr see 
7ellow poplar....-.-- Mies so. 245s fost oe. - oo: ee 20-27 36-50 50-64 78-83 


*Data not available. 
1 The slower growth in each caseis on poor situations; the more rapid growth, on better situations. Where 


nly one figure is shown, it represents approximately the average growth on all situations where measure- 
nents have been recorded., In plantations, the height growth should equal and often exceed the faster 


ate of growth indicated by the table. 
2Growth in plantations on farm lands. 
8 Measurements made on trees in the lower Mississippi Valley where growth is very rapid. 


PLANTING TWO OR MORE KINDS OF TREES TOGETHER. 


_A mixture of two or more kinds of trees in a plantation may some- 
times be desirable, although it is not ordinarily recommended. for 
their best development, some trees, such as cottonwood, should be 
spaced widely in a plantation; others, such as black walnut and 
black locust, have such scant foliage that their shade does not 
prevent the growth of a heavy sod of grass. In both of these cases, 
a mixture will more completely utilize the area planted, increasing 
the yield and bringing about better forest conditions in the plantation. 
_ Mixtures may be desirable for other reasons. Planting stock of 
One species alone may be expensive; and if a less valuable tree, or 
filler, to be cut out when the trees begin to crowd, is mixed with the 
main crop, it will keep down the first cost. If a species to be planted 
is liable to serious diseases or insect attack, as are chestnut and black 
locust, the planting in mixture with another kind of tree not liable 
to such attack will provide for a stand of trees in case the chestnut 
or locust is killed. 

The following list gives a number of hardwood mixtures which 
should prove successful on soils and in regions adapted to both 
species. It can not be stated with assurance that these mixtures 
will produce a satisfactory stand, because experience with them has 
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not been sufficient to serve as a strict guide. 
of one species only are more satisfactory: 


Hardwood mixtures for planting. 


Cottonwood and silver maple. 


Cottonwood and green ash. 
Honey locust and hackberry. 
Honey locust and green ash. 
White elm and hackberry. 
White elm and green ash. 
White elm and white ash. 
Black walnut and green ash. 


Black walnut and hackberry. 


Black walnut and hickory. 
Black walnut and white oak. 
Black walnut and white ash. 


Black locust and yellow poplar. 


Black locust and white oak. 


Black locust and boxelder. 
Black locust and hickory. 
Yellow poplar and white oak. 
Yellow poplar and hard maple. 
Yellow poplar and hickory. 
Red gum and white oak. ~ 
Red gum and hickory. 

Red gum and beech. 


' Green or white ash and hackberry. 


Green or white ash and hickory. 
Red oak and basswood. 
Red oak and white oak. 
Red oak and hard maple. 
Red oak and hickory. 


Ordinarily, planting 


LOCATION OF PLANTATION OR WINDBREAK. 


Generally speaking, unless intended for windbreaks, plantations 
should be located on the poorest soil of the farm, that least suited tc 


Fig. 1.—Red oak and chestnut plantation. Strafford County, N. H. 


the production of ag- 
ricultural crops. Hill- 
sides and poorly 
drained or rocky o1 
sandy situations 
should be selected, i 
there are such. Cor- 
ners of the farm cut 
off by a stream or rail- 
road may be chosen. 
If there are no such 
situations on the farm, 
the plantation should 
be located near the 
buildings, where it will 
not only be conven- 


‘ient but will serve as 


a windbreak. 
Windbreaks for pro- 
tection of the home 
and buildings should 
be located on that 
side of the buildings 
and the stock-feeding 


yards against which the prevailing winter winds blow. If a narrow 
windbreak of only a few rows is planted, it should be several rods away 
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from the building or yard. Snow drifts under the lee of such a wind- 
break and lies deep around buildings or a feed lot close to it. 
This drifting may be partially prevented by planting two such narrow 
windbreaks parallel to each other and about two rods apart. Snow 
will then drift into and for the most part be held in this intervening 
space. ? 

Windbreaks for crop protection should be located so as to protect 
the crop from the most damaging winds, usually summer winds. 
‘As efficient windbreaks exert their protective influence along the 
surface to a distance of from fifteen to twenty times their height, 
the intervals between them should be about fifteen or twenty times 
the height of the trees at their maturity. 


ESTABLISHMENT OF PLANTATION. 
PLANTING OF STOCK. 


In starting a grove, the planter ordinarily has the choice of using 
seedlings, seed, or cuttings. Seedlings 1 or 2 years old are preferable 
in the great majority 7 
of cases. They are 
fairly cheap and have 
the best chance of 
succeeding. . 

- Nut trees, such as 
walnut, hickory, and 
oak, develop a very. 
deep taproot and few 
lateral feeding roots 
during their first year. 

They can not ordi- 
narily be transplanted 
to the field so success- 
fully as other trees, so 
that planting the nuts 
or acorns on the per- 
“manent site is usually 
considered preferable. 
Black walnut planta- 
‘tions have been suc- 
cessfully started by 
the use of sprouted 
nuts. It would seem that the same method might be followed with 
other nut trees. . 

Cottonwood and willow plantations are most easily started with 
cuttings. These are simply from 12 to 14-inch sections taken from 


Fic. 2.—Shellbark hickory plantation, 27 years ol@. Champaign 
County, Ill. 


? 


eke: 
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the 1 or 2 year old twigs of Jiving trees. The cuts should be made with 
a sharp tool, to avoid bruising the bark. Cuttings should be collected 
during early winter and buried in moist sand in a cool place until the 


time for planting. 
PREPARATION OF SOIL. 


The necessity of soil preparation will depend somewhat on the 
region. On the prairies or in other regions where tree growth does 
not naturally thrive, the area should be plowed, preferably in the 
fall. In regions where trees naturally thrive, such preparation, 
is also decidedly beneficial although not always necessary. Heavy 


Fig. 3.—Soft maple plantation. Trees 5 to 13 inches in diameter. J efferson County, Iowa. 


sod land in any region should not be planted until it has been plowed - 
and cropped-for two or three years. : 


METHODS OF PLANTING AND SOWING. 
SLIT. 


_ In the slit method a wedge-shaped hole is opened in the ground by - 
inserting a spade or mattock and moving it backward and foreward. 
The-root of the tree, or the cutting, is then inserted back of the tool 
in the cleft thus formed, the tool is removed, and the earth is pressed 
with the foot firmly around the plant. If the root systems are not 
overlarge, this method may generally be used with success in light 
soil that is free from rocks, 


INDIVIDUAL HOLES, 


If the soil is heavy or rocky, or if the trees have large root systems, 
the best method is simply to dig a hole for each individual tree, pull 
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the soil in over the roots, and tamp it thoroughly. This is un- 
doubtedly the surest method for trees of large size. 


J PLANTING SPROUTED NUTS. 


~ A simple and successful method of planting black walnut was dis- 
covered by a farmer in Indiana. It should be equally successful, it 
geems, with the oaks, hickories, butternut, or any other hardwood 
species which develop pronounced taproots and in consequence can 
not be very successfully transplanted from the nursery to the field. 
This farmer buried the walnuts in a shallow pit where they were sub- 


Fic. 4.—Cottonwood and green ash windbreak. Butler County, Nebr. 


With the advent of warm spring weather, the nuts began to sprout. 
He planted the sprouted nuts on well-tilled land by scooping out a 
‘little soil with his hands, placing the nuts in the holes thus formed, 
and covering them lightly. In following this plan there are several 
“precautions which should be taken: (1) The pit in which the nuts 
are stored should be located in a well-drained, shaded spot; (2) the 
“nuts should be protected against destruction by rodents; and (3) they 
should be examined frequently in the spring so that there will be no 
delay in setting them out shortly after sprouting commences. 
: FURROW. | 
+ The young trees or seeds may be planted in a plowed furrow. This 
is arapid method and usually quite successful. It is especially suita- 
ble for planting cottonwood and willow cuttings. Seedlings are set 
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in the bottom of the furrow, and loose earth is pulled around the 
roots and tamped firmly. Cuttings are set in the furrow with the 
lower ends down in a slanting position. About 1 or 2 inches of the 
cuttings should be left extending above the surface of the ground. 
Soil is then pulled in and trampled firmly about them. Seeds are 
dropped in the furrow, several in a spot at regular intervals, and coy- 
ered with 1 or 2 inches of soil. | 


SEED SPOT. 


In the seed-spot method seed are sown directly on the planting sji- 
in spots at regular intervals. The ground in these spots is usual, 


Fic. 5.—Green ash plantation, 40 years old. Champaign County, Ill. 


stirred somewhat with a spade or mattock, then several seed are 
dropped on the spot and covered to a depth of 1 or 2 inches with 
soil. This method is particularly suitable for fall sowing of the seed 
of the oaks, hickories, black walnut, and butternut. 


BROADCAST SOWING. 


The seed may be scattered broadcast over an area, either plowed 
or unplowed, in the same manner as wheat and oats are sown. This 
method is not recommended for any species, as it requires a large 
quantity of seed to the acre and is likely to be unsuccessful. 


SEASON OF PLANTING OR SOWING. 


In general, early spring planting is preferable to planting at any 
other season. As compared with fall planting, it has at least two 
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| listinct advantages: The stock has a whole growing season in which 
‘0 become established before it is subjected to the rigors of winter; 
ind it is not in immediate danger of being heaved out of the ground 
¥ alternate freezing and thawing. If there is no great danger of the 
eeds being disturbed by rodents during the winter, fall is the prefera- 
yle season for direct sowing of the seed of nut-bearing trées and of 
the oaks. When this danger exists, spring sowing is advisable. 


SPACING OF TREES IN PLANTATION. 


_y timber is the primary object of a plantation, rather close spacing 
s‘advisable. This method produces trees with straight bodies and 
‘ew branches, and hence of high lumber value. If the primary object 


Fig. 6.—Osage orange windbreak, 12 years old. Monroe County, Towa. 


is protection, close spacing in the rows and wide spacing between 
them is best; for it will produce trees with some branches extending 
nearly to the ground, and hence will give the greatest protective 
efficiency. The actual spacing desirable for these two purposes de- 
pends upon the characteristics of the tree, upon the region, and upon 
the area or site to be planted. Trees which grow well in shade, such 
as hard maple and beech, may be planted more closely than those 
which require abundant light, such as cottonwood and yellow pop- 
lar. On situations which because of poor soil are unfavorable to tree 
erowth, closer spacing is advisable than on more favorable situations. 
The greater number of trees to the acre will compensate for the higher 
mortality soon after they are set out, and, through the greater amount 
of shade furnished, will afford better protection to the soil. In regions 
of little rainfall there will not be sufficient moisture to support a dense 


12 Farmers’ Bulletin 1123. 


grove of trees. Accordingly, very close spacing can not be practice 


there unless irrigation is possible, | 


The approximate spacing considered generally desirable for th 
more promising species is shown in Table 4. To meet a specific cond} 


tion of soil or climate, some other spacing may be better. Befor 


planting, it is advisable to write to the State forester concerning th 
matter. | 


TABLE 4.—Spacing for forest trees. 


: Spacing for ; Spacing fc 
Kind of trees. BF eter oy eats Kind of trees. Borie oe wera 
break. break. | 

Feet. Feet. Feet. Feet 
Green ash vy sevee deere. se. 6 by 6 4 by 8 Honey locust. s3. 223564 On el a | 
Whito.ash 27 5s GiDWEO Sales; oe Hard or sugar maple....... Ca aig Sree | 
Basswood..s sesso oe GDY<6, aiesese. soe Silver maple... ase, 6 by 8 4Aby8 
Black birehse soe | GDyGr tee. Se Russian mulberry 20.3 (23). aoe 4by8 
Yellow birchse] 222.23. ODy Oy less. se Red 08k. 2isecse: eee OY es... 
Boxelder: se ee es ee ee 4by 8 White oak <4 ee ODI CN oe vo ae aice 
Hardy catalpae so. 22 fe DNele: lege. 2 8 Osage Orange. ... 21s e ee 2by8 
Black- cherry. 2052 22-8: GIyiG= “\soee. . . e Red gum. 232. cae eee © Dyess ck 
Cottonwood... ............. 10 by 10 4-by 101} Sycamore...-4.2.2 Si Dy Sweleoc 2. es 
White elm oo ss EO ge in! dara a Black walnut: 22s Gy mer esos) ae 
Eucalyptus (bluegum)....| 10 by 10 4 by 10 || Yellow poplar. ............ 10-Dy MOele ee Ss. os 
Hickory sieve oe ou ee BY G Oe Loge. a White willow..........2.3- 8 by 8 3 by8 
Block locust, 226 -ko. 3. Osby 6.4 o. Ga: oe » Y Cllow willow sc 5.25 eee 8by 8 3 bys 


Table 5 shows the number of trees required to the acre for th 
spacings given. 


TABLE 5.—Trees required to the acre with spacing indicated. 


Spacmpinmseets- cos. a 2 10 by 10. | 8by 8. | 6by 8. | 6by 6. | 4 by 8. or | or 


Number of trees required to the acre. 436 680 908 1, 210 1,361 1, 732 2,72 


CARE OF PLANTATION. 
CULTIVATION. 


Though cultivation is not absolutely essential in all cases, par- 
ticularly on loose soils in the regions where hardwoods thrive natu- 
rally, it is nearly always beneficial to a plantation, and especially sc 
during the first several years of its existence. Cultivation is essential 
to success in regions of little rainfall where irrigation can not be 
practiced and on areas heavily sodded with grass. A heavy sod 
practically insures the failure of a young hardwood plantation. 
Horse cultivation is entirely practicable. If desired, some agri- 
cultural crop, such as potatoes, may be grown between the rows of 
trees during the early period of the plantation’s growth. Cultiva- 
tion should be given two or three times a year. 

Forest trees are subject to damage by heavy frosts and, if they 
are growing vigorously when these frosts occur, they may be severely 


: 


= Growing and Planting Hardwood Seedlings. 13 
pjured. Late cultivation induces late growth; there should be 
210 cultivation, therefore, after the middle of the growing season. 


CLEANING AND LIBERATION CUTTINGS, 


| When a piece of cut-over land is planted, it may happen that the 
natural brushy growth present will for a few years outgrow the 
planted trees, overtop them, or crowd them so as to interfere seri- 
ously with their development. In such a case, it will be necessary, 
perhaps for two or three successive years, to lop off this brush with 
‘a knife, pruning shears, or other sharp instrument. 

\" When there are old trees with wide-spreading crowns on areas to 
be planted, it will be desirable to remove these trees a few years 


Fig. 7.—Russian mulberry windbreak, 5 years old. Graham County, Kans. 


after the small trees are set out. Otherwise, because of the shade, 
‘the small trees will not develop satisfactorily. 


THINNING. 


To produce clean-bodied timber, close spacing is desirable. When 
‘the tops of the trees begin to intermingle and crowd each other, 
however, they become like an overcrowded stand of vegetables in a 
garden. Growth is stagnated. A good gardener would pull out a 
portion of the vegetables in a garden that had reached this condi- 
tion. When trees have reached a similar condition some of them 
‘should be cut out. In both cases, the result is the best develop- 
ment of the remaining portion rather than a poor development of 
‘the original number. The best-formed, most valuable, and most 
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Thinnings are usually necessary by the time a plantation reaches 
the age of 20 years, sometimes sooner. Thinning may be done at, 
odd times by the owner of the plantation at no other cost than his 


labor. Care should be exercised that the openings in the crown, 


Fig. 8.—Cottonwood plantation, 12 years old. Trees 8 inches in diameter, 50 feet in height. 
Faribault County, Minn, 


cover of the stand made by removing trees are no larger than may 
be closed in from three to five years by the growth of the remaining 
tree tops. When poles are cut for some farm use, a crude form of — 
_ thinning may be secured by a little care in the selection of trees 
with a view to the betterment of the stand. : 
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PRUNING. 


‘ & 
Pruning of the branches of trees in a plantation is usually unneces- 


sary and, because of the cost of the labor involved, undesirable. If 
spaced closely enough, most forest trees in plantations will prune 
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s) plantation, 28 years old, Trees 14 inches in diameter. 


Fic. 9.—Blue gum (Eucalyptus globulu 
Los Angeles, Calif. 


themselves. Sometimes it will be profitable, in a stand that is 
intended to produce lumber, to prune the best trees by simply knock- 
ing off with an ax such dead and brittle limbs as can be reached. 
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Occasionally, dead branches of black walnut trees persist for a num- 


ber of years, and they are likely to form loose knots. The same is 


true of catalpa, which, moreover, is subject to serious attack by a 


fungus around the base of these loose dead branches. Such branches | 
of both species should be removed. If, because of wide spacing or 


for some other reason, the trees are assuming a poor timber form, it 


may be necessary to correct the condition by pruning. 
If pruning is undertaken it should be conducted during late winter 
or early spring, and should not be overdone. : " 
If a tree is pruned too far up, it may become top-heavy and be 


easily broken off by a severe wind. Catalpa, ash, and black cherry 2 


Fic. 10.—Blue gum ( Eucalyptus globulus) windbreak, sheltering a lemon orchard. San Bernardino 
County, Calif. 


in plantations are known to have suffered from this, and it seems 
likely that the same thing is true of many other species. 


PROTECTION. 


Plantations should be protected against fires and crazing. Fires 


will kill young trees-and injure old ones. Live stock of all kinds 3 


should preferably be excluded from a plantation at all times and 
particularly when the trees aresmall. The animals almost invariably 
cause damage to the trees by nipping off the branches, peeling the 
bark, trampling the roots, or trampling the small trees themselves. 
If the shade of the trees is a necessity for the animals, they should 
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‘at least be restricted to a limited area of the plantation. In case 
the trees are being injured by insects, animals, or diseases, a remedy 
should be sought by inquiry of the United States Department of 


| 
] 


Agriculture or the State Agricultural College. 


SOURCES OF PLANTING STOCK. 


_ Private nurserymen are usually able to supply planting stock of 
the more important forest trees. The Forest Service will supply 
lists of these nurserymen upon request. In the following States 
forest tree nursery stock of some species for forest (not landscape) 


‘planting within the State may be obtained through the service 
indicated. 


esceeee 


Sources of forest tree stock. 


School of Forestry, Moscow, Idaho. 

Fort Hays Experiment Station, Hays, Kans. 
Commissioner of Agriculture, Frankfort, Ky. 
State Forest Nursery, Orono, Me. 

Maryland State Board of Forestry, Baltimore, Md. 


.- State Forester, Boston, Mass. 


State Forester, Grayling, Mich. 


.--Michigan Agricultural College, East Lansing, Mich.. 


‘New Hampshire... 


‘New York. 
North Dakota ?... 


Pennsylvania. ...- 


South Dakota}... 
Vermont... 
Virginia. . . 
Wisconsin.......-. 


aew en eee 


Mandan Experiment Station, Mandan, N. Dak. 
State Forester, Concord, N. H. 
Conservation Commission, Albany, N. Y. 


-Mandan Experiment Station, Mandan, N. Dak. 
. State School of Forestry, Bottineau, N. Dak. 


State Forester, Wooster, Ohio. 
Pennsylvania Department of Forestry, Harrisburg, Pa. 


-Mandan Experiment Station, Mandan, N. Dak. 


State Forester, Montpelier, Vt. 


.-State Forester, University, Va. 


Conservation Commissioner, Madison, Wis. 
Mandan Experiment Station, Mandan, N. Dak. 


SEED COLLECTION, EXTRACTION, AND STORAGE. 


SEED COLLECTION. 


Nearly any kind of tree seed can be bought from commercial seed 
houses, but often it may be cheaper and otherwise more advantageous 
to collect it near home. The collected seed will certainly be fresh, 
and the seedlings grown from it should be perfectly hardy so far as 
the climate is concerned. 


TIME TO COLLECT, 


Seed should be collected when ripe. For most kinds this means 
during autumn. Collecting may be extended into the winter for 


e 1 The Mandan Experiment Station furnishes stock only to residents of eastern Montana and Wyoming 


and western North and South Dakota. 
_#Nursery stock is distributed in Ohio only for demonstration or experimental purposes, 
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such species as the ashes, catalpa, honey locust, sycamore,-and 
any others that retain the seed on the trees until that time. A 
few kinds of seed ripen during the spring or summer and must, | 
of course, be collected at that time. Seed of such species as 
willow and cottonwood, which scatters soon after ripening, must be 
gathered promptly. Seed which hangs on the tree for a considerable | 
period, such as that of ash and sycamore, may be gathered more at 


leisure. 
TABLE 6.—Seed which rivens in spring or summer. 


. Species. Time of ripening.1 
F lms (all species except cedar elm and southern red elm) ....-....-----.--- March to June. 
Silver me ple Ae ee wehbe cans oo en Sn eee cele - -- os gemini oe ae ‘April, May. 
Ped meplo. prsie ssc. eke ose eee cen eecs swe --- +> eeines- son eaan nee April to June. 
Biver birch. iota s sooo oo a oe... .. / ay, June. 
EVO WS Ss ea ci Roe emer ic cet =<, 4.2) Oe re ce March to June. 
Poplars... 20s seesaw See sk ks dese spoke oudas ~~) eid oo 
Mulberry ii.c creme so ek so ee et Se - -.  eige June to August. 
Cherries 522 a yee hos os aaa = <= wae - - - eee ee ee June to September. 
PHUMS esse ee eos ooh hea ss~ scuRk .- .) eee eee .--| July to September. 


1 As indicated by the dates, the time of ripening for any one species varies in different regions. In the | 
South the ripening may occur in March, while in the cooler northern regions it may be deferred until June, 


WHERE TO COLLECT. 


Middle-aged trees growing in the open, in fence corners, or along 
roadsides, and with broad-spreading crowns ordinarily produce seed 
in greater abundance than those growing in dense forests. ‘Trees of 
this kind, when they are of vigorous growth, are among the best 
sources of seed. On areas where trees are being felled for lumber or 
other uses splendid opportunities are often afforded for seed collecting. 
When the trees are felled, seed borne in their tops is easily gathered. 


HOW TO COLLECT. 


Tree seed must necessarily be picked by hand. Seed of the oaks, 
hickories, walnut, beech, chestnut, often that of the locust, and 
sometimes that of other species, may be gathered from the ground. 
The seed of such trees as the ashes, cherries, cottonwood, willow, 
hackberries, sycamore, and basswood, which clings to the branches, is 
picked from the standing trees or from those felled in lumbering opera- 
tions. Pruning shears on a long pole or a home-fashioned iron hook, 
sharpened on its inner edge and fastened to a long pole, may often be 
used to advantage in clipping the seed from standing trees. Some- 
times, with the aid of a hook or a rope thrown over a branch, the 
seed may be pulled down within reach. Professional seed gatherers 
often climb the trees to reach the seed. 


SEED EXTRACTION. 


The fruit of some hardwood trees requires special treatment to 
separate the seed from the fleshy covering, pod, or hull. 
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The fruit of osage orange, mulberry, the cherries, cucumber, holly, 
‘black gum, Kentucky coffeetree, honey locust, and others of a 
_ fleshy nature, needs to be macerated in water until the seed can be 
washed out. It should then be dried in a cool, shady place. 

The fruit of the black locust readily yields its seed if it is placed in 
a sack or on a smooth surface and lightly flailed. 

When fairly dry, the hulls of the pignut, shellbark, shagbark, and 
the mockernut hickories will fall off in handling. The thin hulls of 
other hickories need not be removed. The soft hulls of black walnut 
-may be removed by hand, by running the nuts through a close-set 


Fic. 11.—Black locust plantation,9 years old. Trees 3 to 6 inches in diameter, 35 feet in height. 
- Knox County, Ind. 


- cornsheller, or by allowing the nuts to lie on the ground in a sheltered 
place until the hulls rot or are destroyed by a small maggot that often 
attacks them. This maggot does no harm to the nut itself. 


SEED STORAGE. 


___ The best time to sow seed, either in the nursery or on the permanent 
planting site, is soon after it is ripe. When this is not possible, the 
seed must be stored until spring. Seed that matures in the spring 

_and early summer, that of the willows, poplars, most of the elms, 

tiver birch, and red and silver maples, does not retain its vitality well 
ifstored. It should be sown as soon after ripening as possible. Most 

_ of the late-maturing hardwood seed may be successfully stored until 

_ the following spring. 


> 


% 
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The principal considerations regarding seed storage are that the 


seed must not be allowed to dry out excessively, because this impairs 
its power to germinate; and that it must not be kept at the same 
time moist and warm, because this induces premature germination, 
or molding and deterioration. Seed should not be stored in a warm 
place. Cold storage of some kind is essential. 


COLD DRY STORAGE. 


Some kinds of hardwood tree seed may be stored dry without de- 


teriorating greatly, provided the temperature is constantly near the 
freezing point or lower. Among such is the seed of the catalpa, 


Fig. 12.—Red mahogany (Eucalyptus resinifera), 11 years old. Trees 14 to 18 inches in diameter, 60 
to 65 feet in height. Brevard County, Fla. 


honey locust, osage orange, and boxelder. After the seed coat is 
thoroughly dried by exposure to the air for a few days, the seed may 
be placed in sacks and hung up out of the reach of rats, mice, squirrels 
and chipmunks, in some outbuilding or in the attic where the tem- 
perature will remain low through the winter. 


COLD MOIST STORAGE. 


Cold moist storage is probably the most suitable for all kinds of 
hardwood tree seed, provided the temperature can be kept at the 
freezing point or lower. Even seed that can be stored dry will, if 
stored under cold moist conditions, germinate more quickly when 
sown. Cold moist storage is particularly well adapted for the seed 


Growing and Planting Hardwood Seedlings. 21 


of walnut, oaks, hickories, chestnut, beech, basswood, sugar maple, 


the pile. 


about 1 inch deep 


lected should be such 


seed 1 inch thick, an- 
and so on until the 


should be buried out 


and some other trees, the seed of which does not keep well if stored 
dry. If a large quantity of the nut seed is to be stored, it may 
simply be thrown on the ground after the advent of cold woathan in 
a layer 2 or 3 inches deep, and covered with sand, leaves, or fircat 


litter, and then with a layer of dirt. The dirt Soald be rounded off 


so that water will not stand on it, and the whole pile may be covered 
with boards to prevent the soil from being washed away. It may be 
preferable to dig a shallow pit 6 inches or more in depth, in which to 
place the seed, and then use the same method of covering. In either 
case, the situation se- 


that water will not 
collect and stand upon 


When there is only 
a small quantity of 
seed, or when the seed 
itself is rather small, 
it may be stored in 
a box of moist sand. 
First, a layer of sand 


should be put in the 
box, then a layer of 


other layer of sand, 
box is full. The box 
of doors, at a depth 


of a foot or more, 
and covered with 


‘leaves and soil. A i. 13—Lombardy poplar windbreak, 11 years old, 30 feet high. 


well-drained location Finney County, Kans. 


‘should be chosen. In the spring the sand may be separated from the 


seed by screening. Very small seed, such as that of birch, may be 
placed loose in small cloth sacks and these alternated with layers of 
sand. | 

Seed stored in any one of these ways should be examined occasion- 
ally to see that it is not being disturbed by rats or mice. It must be 
watched very carefully in the spring, for, with the coming of warm 
weather, it is hkely to germinate or to mold and heat. It must be 


‘sown either in the nursery or in the field at the very earliest possible 


opportunity after the frost is out of the ground in the spring. 
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Possibly the chief objection to both of these methods of storage out ; 
of doors is that most kinds of seed can be kept over only one winter, — 
because with the coming of warm weather, the seed will begin to 
sprout. The seed of a few trees, however, such as the hawthorns, — 
hollies, and black walnut, often does not germinate readily the next 
spring. This seed may be stored in moist sand 1 in a cool place even 
until the second spring. 


TaBLE 7.— Method of storage suitable for different kinds of tree seed. 


Can not be stored; should be sown at 


Cold and dry.} Cold and moist. Ange: ; | 

Birches. Alder. River birch. | 
Black locust. Ashes. Blue beech. | 
Boxelder. Basswood. Elms (except cedar elm and southern 
Catalpa. Beech. red elm). | 
Black cherry. Black gum. Tronwood. | 
Holly. Black walnut. Red maple. | 
Honey locust. Butternut. Silver maple. , 
Kentucky coffeetree. Chestnut. ‘Poplars. | 
Mulberry. Cucumber. Willows. 
Osage orange. Dogwood. | 

Cedar elm. 

Southern red elm. 

Hackberry. 

Hawthorn. ark | 

Hickories. 

Sugar maple. Y: 

Oaks. 

Persimmon. 

Red gum. 

Sycamore. 


Yellow poplar. 


1 While the species listed in this column will withstand cold and dry storage, cold and moist storage =, 
would be preferable for most of them. 


GROWING THE SEEDLINGS. 


While some hardwood seedlings may be grown without great | 
difficulty, the production of others, such as the elicaly DiS, should 
be-left to the professional nurseryman. If a man’s time and the 
actual expense connected with growing hardwood seedlings are 
considered, it may often be no cheaper to grow than to buy them. 
When home-grown, however, the seedlings are at hand when wanted, 
and this is a distinct peatave’ 4 


LOCATION OF SEED BEDS. = | 


The seed beds should be located in good, well-drained, preferably 
loamy soil, in any convenient place. Proximity to woods or brushy 
areas should ordinarily be avoided, because these places harbor ~ 
mice, chipmunks, or squirrels, which may disturb the seed. Prox- _ 
imity to the farm dwelling is desirable, because rodents are less 
likely to be abundant there. , 


PREPARATION OF SEED BEDS. 


As with beds for vegetable crops, the soil should be spaded or 
plowed up and then well pulverized with harrow or rake. The | 
smaller the seed to be sown the more thorough should be the prepara- _ 


’ Bare =: 
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tion of the soil. Fall plowing, followed by spring spading and raking, 
will result in the soils being more mellow than if spring spading and 
raking only are practiced. Thorough preparation of the beds will 
result in better germination of the seed and better growth of the 
seedlings. 
SOWING THE SEED. 
METHOD. 


Although in commercial operations the practice of broadcasting 
hardwood seed of many species is often followed, it is believed that 
dm a small farm nursery it will ordinarily be more satisfactory to sow 
most kinds of seed in 
drills. These drills 
may be 2 or 3 feet 
apart to permit horse 
cultivation, or they 
may be spaced as 
closely as 10 or 12 
inches. In the latter. 
case, hand cultivation 
will be necessary. 
‘Those trees which may 
need shade (p. 27) 
should be grown in 
closely spaced rows. 
Less work and ex- 
pense will then be en- 
tailed in providing the 
shade than is neces- 
sary when the rows 
are 2 or 3 feet apart. 

The seeds should be 
sown at a depth equal 
to two or three times 
their own thickness 
and close enough in 
the drill so that from 12 to 15 seedlings to the linear foot will result. 
Ordinarily, the drill need not be more than half an inch wide. In 
Some cases, however, a drill of that width will result in crowding 
the seed. This is true for the seed of yellow poplar, only a small 
proportion of which sprouts (see Table 7); for seed with large wings, 
Such as that of maples, catalpa, and ashes; and for seed of large 
Size, such as that of walnut, butternut, chestnut, and some of the 
Oaks. In all such cases the drills should be 2 or 3 inches wide, or 
Wider if necessary, so that the seed may be distributed in them 
Without crowding. 


a MeL 


Fic. 14.—Hardy catalpa plantation, 21 years old. Iowa County, Iowa. 
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With small or thin seed, such as that of birch, elm, or sycamore, 


the best results, perhaps, will be secured by sowing broadcast and ~ 
rather thickly over the beds, pressing the seed into the loose soil by — 


means of a board, and covering it very lightly with soil and a light 
mulch of leaves or straw. Nearly any seed may be broadcasted, 
if that is desired. 

THE USE OF SPROUTED SEED. 


Because of the long taproot formed by the nut-bearing trees, and : 


f 
, 
' 


the consequent loss that ordinarily attends the transplanting of — 


seedlings to the field, an experiment conducted by the Pennsylvania 
Forest Commission is of interest. Seed of white oak, black walnut, 


butternut, hickory, and red ash was stored over winter and stratified 
thinly in the spring. After the seed began to germinate and the — 
root had developed to a length of from 2 to 4 inches, from 1 to 2 | 
inches of this was pinched off. When the seed was planted, a very 
fibrous, stocky root system developed, the usual long taproot being — 


absent. 
NUMBER OF SEED TO SOW. 


The number of seed to sow per foot depends upon the percentage | 
of germination. This varies considerably, but Table 8 shows approx- _ 


imately the proportion for different species. 


TABLE 8.—Number of seed to sow per running foot of row to secure 15 seedlings to the foot. — 


Propor- | Number Propor- | Number — 
tion of of seed tion of | ofseed ~ 
Kind of tree. seed that| to sow Kind of tree. seed that| to sow 
will to the : will to the 
sprout. foot. sprout. foot. 
Yollow poplat..4422.22-2-.5 ds 150°|| Honey locust=.. - <2. .s2-sesees — 2 
SVCamMOlesae se seat esas eee aa 50: || Oaks:= pci eect seen eee ty 23 
BASS WOOU S52 soe cee Sees 4 307|| Beech.cc. ssc tee ee eee eee 3 20 
BOl6 cote sue eo ee ee 4 30 || Black walnuts..> <== oaeee 3 20 
MAGGIE Sos een ieee ence 4 30 || Butternut 2235. ee 3 20 
ey ee 3 25 ies ee er i : z 
OXGIGCE 2S. saswesee ete = see 3 25 || Black cherry....-------------- 
‘Kentucky coffeetree......-..-- 2 25 || Chestnut .: 3255.22 eee ee 3 20 
Red gum.....--.-.----------- 3 25 || Hackberry.....------+-------- 3 20 
Black locuSts.c::..--<-i.<.-:- ds 93 || Hickory . si cess<=scees eer ee 3 20 | 
eos Seema eae sane vss sa ss dy 23 || Osageoranges«... 2-2<csnecaees 3 20 


In the case of yellow poplar, for instance, which has a germina- 


tion of only 10 per cent, it would be necessary to sow 150 seeds to 
the foot to obtain 15 seedlings. Only 50 seeds to the foot would » 


4 


be necessary for sycamore, which has a germination of 30 per cent. 


The number of seeds to the pound of the more important species | 


is about as follows: 


b> ve a, aa 
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/ TABLE 9.—Approximate number of seed to the pound.! 
, Number = Number 
Kind of tree. of seed to Kind of tree. of seed to 
the pound. the pound. 

| 
[SS Si RR i ee a 13, O00 || Ie Cok ssse cae ue esc. tes. nck 2,600 
es cl reece eres (eee 2A. on 225 7,000 || Bitternut hickory......-............-. 110 
| IES ena Sat let Cae mors. c= ws 16,000 |} Mockernut hickory.................... 110 
NIE tesa alee. seks 4. 6,000 || PHEECKOTY... 00-250 005.¢02..- 0 Vee. 200 
[0 Eee ea 6,000 |) Shagbark hickory ..................... 90 
[0 SOS Se ee 1,400 |} Shellbark hickory..................... 80 
Black or sweet birch.................- 458; 000; || HEmnOCUSE... oc cag dee own ese --- ns 3, 000 
} 0) SSG Ce a 425,000 || Kentucky coffeetree -................. 230 
EN aE ES ee (O00; 000 |) SME LO nee ediciones ee ae Ss 2. Se, 18,000 
sige lglg Ze S000||: HINA OLO seisesnse Jes eh cke. loka : 
| I) easier rr MOMULUR SD: V5) a i 7,200 
MBEAN Gas. See oc oc ce 25-35 }\ Rigen mulberry ..<. . aes. 2... 200, 000 
0 EE i ee 1455007}! CHEMI Y OF Bis sete mace coe toe. 180 
a Bae 8 16-102! Pe Cemenersemscc ages ce cs coy aac 380 
ANTAL RRs i ee ae 19 5G00sh. Rem Moab aa eee tye eke eres p> eck 125 
Sg ee SO 1) SUM ORM teinctot ana 2 0209's oe -.-- - 260 
FS Se ee + 100-150 || Swamp white oak..........-.........- 160 
BIEIWOOU see scree oS tse. oe Pe so0 000 ||. VIRORMEIE i abe cacec sc ce ks esa ese 210 
MME DOU Se en oo et. a och + 3,000 || Osage orange Ree Te tae S50 12,500 
RE eee a ts ea G4; O00. |) HEINE at os. = << ocdenawewin'e ao - cee 175, 000 
MMMOUT tat nice onic So - 2 see aicice- oe w O4S 00a Sta OLOwee <p cieror saee ue. an'e Suse 170, 000 


Eucalyptus (blue gum). .............- Zu, O00 tl VEG MEE 3. oe ate tec dsendeee see 18, 500 


1 Includes that portion of the fruit which is generally sown. 
SEASON TO SOW. 


Seed which ripens in the spring or early summer (see Table 1) 
should be sown at that time. That which ripens in the autumn 
may be sown then, or stored until spring. Fall sowing is in most 
Tegions preferable for all species, if the seed beds can be adequately 
protected against rodents. It is especially true for such seed as that 
of the chestnut or the white oaks, which may lose their vitality if 
stored over winter. Fall sowing should be deferred until just 
before cold weather sets in. If seed is sown early in the fall, and 
warm weather follows, the seed may sprout and later be killed by 
the cold of winter. Spring sowing should be done just as soon 
as the frost is out of the ground. 

It is generally advisable to mulch fall-sown seed beds with 2 or 
3 inches of forest leaves or litter. Straw may also be used. This 
mulch will prevent the rains from washing out the seed and will 
also prevent the ground from alternately freezing and thawing, 
and heaving out the seed. The mulch should be removed as soon 
as the seedlings begin to appear in the spring. 


METHODS OF HASTENING THE GERMINATION OF SEED. 


Seed coats which are nearly impermeable to water are often the 
cause of delay in sprouting. Fall sowing, or the cold moist storage 
of the seed over winter, gives a long period for absorbing moisture. 
The seed will then usually sprout promptly the following spring or 
summer. Sprouting 1 is sometimes hastened by soaking the seed for 
Several days in cold water. If stored dry and intended for sowing 
in the spring, the bony-coated seed of black locust, honey locust, 
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and Kentucky coffeetree, just before sowing, should be placed in 
water heated nearly to the boiling point. After the seed has swollen, 
it should be removed and sown at once. The operation should be 
repeated for the seed which does not swell on the first immersion. 


Fig. 15.—Black walnut plantation. Indiana. 


LENGTH OF TIME REQUIRED FOR SPROUTING. 


Some seeds sprout in a few days, others not for several weeks, 
and still others often not until the second season, particularly if 
they are stored dry over winter and then sown in the spring. Among 
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those which are likely to lie over for a year are basswood, holly, 
black locust, Kentucky coffeetree, and honey locust. . If stored dry 
and sown in the spring, a portion of the seed of some trees may 
sprout the first year and an additional portion the following year. 
Among these are hackberry, blue beech, ironwood, cucumber, black 
walnut, beech, osage orange, black cherry, white ash, boxelder, 
cucumber tree, yellow poplar, sycamore, and sugar maple. 


CARE OF SEED BEDS. 
WATERING. 


If water is available and can easily be applied, it is advisable to 
_ keep the seed beds moist until the seeds sprout, and later to water 
the seedlings when the beds become dry. It will usually be unneces- 
sary to water seed sown in the fall. Such seed will absorb moisture 
during the winter and with the coming of warm spring weather will 
sprout quickly. Watering of the seedlings should be discontinued 
after midsummer, in order that they may harden up properly before 
the fall frosts. 
| PROTECTION. 
Seed beds must, of course, be protected against live stock and 
sometimes against field mice or other rodents. Two or three house 
cats usually afford some protection against the latter, but sometimes 
_ resort must be had to small traps. If birds become troublesome they 
‘must be scared away or shot. 
SHADING. 


Seedlings of most hardwood trees will need no shade in the seed 
beds; but those of the beech, birch, red gum, white ash, sugar maple, 
slippery or red elm, hackberry, and mulberry, are likely to be damaged 
by intense sunlight, and, when this appears to be the case, should be 
supplied with partial shade. A covering of brush or tree branches in 
leaf will usually be sufficient. If this is lacking, shade frames of 

some kind that will cut off about half of the sunlight from the seedlings 
should be constructed. Some nurserymen use shade frames made by 
nailing lath spaced about 13 inches apart on a rectangular frame. 
The growing of such seedlings under somewhat open woods should 
_ prove successful. 
WEEDING AND CULTIVATION. 

The beds should be weeded and cultivated several times during 

‘the growing season. Horse cultivation may be practiced where the 
rows are spaced widely. In beds seeded broadcast cultivation is, of 
course, impracticable. | 


REMOVING SEEDLINGS FROM SEED BEDS. 


Hardwood seedlings 10 inches or more in height are large enough 
for field planting. Most of them reach this size in one growing 
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season. Some, including the scedlings of black cherry, cucumber — 
tree, yellow poplar, basswood, sugar maple, red gum, black gum, _ 
red mulberry, birch, and beech, may have to remain in the seed 
beds two years or more. In digging them from a farm nursery the — 
spade is the most effective tool. Care should be taken to injure the — 
roots as little as possible, and to secure practically all of them. — 
Injured portions of the roots should be cut off with a sharp knife. 
The seedlings should not be dug until the time for planting them in — 
their permanent locations. Diceme them and exposing the roots — 
to the air for some time may kill them. Even when they are being 
transported to the planting site, the roots should be covered with 
wet burlap, wet straw, moss, or other similar material. 


SOURCES OF INFORMATION AND ADVICE FOR THE 
PLANTER. 


Many of the States now have forestry departments. A few have 
forest extension specialists. The men connected with the work are 
familiar with local conditions, and are able and willing to answer 
inquiries concerning planting or other forestry problems from people 
residing in the State. In some cases they can arrange to visit a 
farm and give advice on the ground. The addresses of these forestry 
departments or officers follow: 


Sources of information concerning tree planting. 


Alabama.) 4 oe. State Commissioner of Forestry, Montgomery, Ala. 

California. State Forester, Sacramento, Calif. 

Colorademe. 2... 2 State Forester, Fort Collins, Colo. 

Connecticut. .-...- State Forester, New Haven, Conn. 

Georgia see ve: Forestry Department, Geenan State College of Agriculture, Athens, 
Ga. 

Tdaho seo os): State Land Commissioner, Boise, Idaho. 

Ldahoe. cc. School of Forestry, Moscow, Idaho. 

Indiana 202 State Board of Forestry, Tndiankpe le Ind. 

Iowa.........---State Forestry Commission, Des Moines, Iowa. 

lowac ace ne Forestry Department, Iowa State College of Agriculture, Ames, 
Towa. 

Kansas. .....-.---State Forester, Manhatien Kans. 

Kentucky : 22-22 Commissioner of Agriculture, Frankfort, Ky. 

Louisiana. ......-Superintendent of Forestry, Conservation Commission, New Or- 
leans, La. 

Mame. <2 Forest Commissioner, Augusta, Me. 

Maryland... ....5° Maryland State Board of Forestry, Baltimore, Md. 

Massachusetts. . -.- State Forester, Boston, Mass. 

Michigan. .......State Forester, Grayling, Mich. 

Michioan <2. 22%. Forestry Department, Michigan Agricultural College, East Lansing, ~ 
Mich. 

Minnesota. .... . .-State Forester, St. Paul, Minn. 

Montana. <- 2.5 a State Forester, Helena, Mont. 


New Hampshire. . State Forester, Concord, N, H, 
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New Jersey....--- State Forester, Trenton, N. J. 

New York.....-- Superintendent of Forests, Conservation Commission, Albany, 
5S ae 


North Carolina. . . Forester, Geological and Economic Survey, Chapel Hill, N.C. 

North Carolina. . . Forest Extension Specialist, North Carolina College of Agriculture 
and Mechanic Arts, West Raleigh, N. C. 

North Dakota. . . .State Forester, Bottineau, N. Dak. 


Ohio.............State Forester, Wooster, Ohio. 

Oregon... .-...-.-State Forester, Salem, Oreg. 

Pennsylvania. .- -- Pennsylvania Department of Forestry, Harrisburg, Pa. 
Rhode Island... ..Commissioner of Forestry, Chepachet, R. I. 

South Dakota. ..-Forest Supervisor, Commissioner of Schools and Public Lands, 

Custer, S. Dak. 

Tennessee... ----- Forester, State Geological Survey, Nashville, Tenn. 
mlexas.....- ek State Forester, College Station, Tex. 

meermont... 26... Chief Forester, Montpelier, Vt. 

Virginia... ......State Forester, University, Va. 
Washington...-...- State Forester, Olympia, Wash. 
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HE PURPOSE of this bulletin is to familiarize 

the farmer with the appearance, distribution, 
nature, and economic importance of the brown-spot 
of corn and to offer certain helpful suggestions for 
its control. | 

The leaf blades of diseased plants have a rusty ap- 
pearance which differs from that of a true rust. On 
the leaf sheath and stalk diseased areas are larger 
than on the blades and are darker in color (see figs. 
1 and 2). Diseased plants turn yellow and may 
finally break over at the lower nodes. 

The disease is present throughout a large part of 
the corn-growing section east of the Rocky Moun- 
tains, but is most prevalent and destructive in the 
South Atlantic and Gulf Coast States. 

Damage caused by the disease may amount to 10 
per cent of the crop, but the hg loss 1 is consider- 
ably lower. 

High temperature in combination with high humid- 
ity favors the development of the disease. For this 
reason the damage is greater in the South, where 
high temperatures prevail throughout the summer 
and the rainfall is rather heavy. 

The disease is caused by a minute fungous parasite, 
which enters through the epidermis of the plant, in- 
vades the tissues, and produces numerous spores in 
the cells of the corn plant. These spores germinate 
the following season to produce a new crop of the 
fungus. 

Careful field sanitation, crop rotation, and seed 
selection aid in controlling the disease. 
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REGIONAL DISTRIBUTION OF THE DISEASE. 


eens DAMAGE is caused to the corn crop of the 
South by the brown-spot (Physoderma) which was discovered 
‘in India in 1910 and in the State of Illinois in 1911. The disease has 
‘been found over a large part of the corn-producing sections of the 
‘United States since that time. It is abundant throughout the South 
Atlantic and Gulf States and is doing considerable damage in that 
section. 
DESCRIPTION OF THE DISEASE. 


The disease is characterized by the appearance of brown spots on 
the leaf, leaf sheath, and stalk (figs. 1 and 2), and in rare cases it 
has been seen on the outer husks of the ears. The spots usually 
are more abundant on the lower half of the plant. From a distance, 
diseased plants have a rusty appearance, especially if the blades are 
‘diseased. Diseased leaf sheaths and stalks are identified by darker 
spots, which may be almost black in color. 


DISTRIBUTION AND PREVALENCE OF THE DISEASE. 


_ Brown-spot is a serious disease of corn occurring abundantly 
throughout the southeastern part of the United States and known 
to occur as far west as central Texas. It is found as far north as 
South Dakota and southern Minnesota and eastward to central New 
Jersey. It is most prevalent in the South Atlantic and Gulf Coast 
States and in the lower Mississippi Valley, where there is a high 
degree of humidity with a relatively high temperature. These 
factors favor the development of the disease. 
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DAMAGE CAUSED. 


Damage caused by the disease is usually local, owing to the fact 
that its development is closely connected with weather conditions, 
which vary in different localities and in any one locality in different 
seasons. The most pronounced losses have been caused along the 


Fic. 1.—Corn leaf showing brown-spot on blade 
and midrib. 


less general, are low 


South Atlantic and 
Gulf Coast States and 
in the lower Missis- 
sippi Valley. In the 
lowlands of North 
Carolina and South 
Carolina and in the 
Gulf and Delta sec- 


tions 


of Mississippi — 
frequent reports of as 
much as 5 per cent loss 
have been received. In- 


some cases the damage 
was estimated at 6 to 


10 per cent of the crop. 
The writer visited a 
few fields in the east- 
ern part of South Car- 
olina where the dam- 
age was perhaps as 
much as 10 per cent. 
Fields so badly injured 
were seldom found, 
however. These esti- 
mates were based en- 
tirely on grain loss. 
The fodder is often in- 
jured very badly. “Be- 
sides the areas men- 
tioned above, where 
the damage is more or 


wet areas throughout the South and as far north 


as southern Illinois, where damage has been caused by the disease. 


SYMPTOMS. 


The disease in its first appearance on the leaf blades (fig. 1) re- 


sembles the early stages of th 
is characterized by an open 


e true corn rust. The latter, however, 
pustule and has an entirely different 
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cause. Rust is confined largely to the leaf blades and causes little 
damage to the corn crop where it is present. 

Brown-spot first appears as slightly bleached or yellowish spots 
which become darker within a few days (fig. 1). This darkening 
continues until the spots are brown to reddish brown with a some- 
what lighter margin. They are very small (one-twenty-fifth of an 
inch in diameter), but 
may be so numerous as 
to give the blade a rusty 
appearance. [for this 
reason the disease is 
often considered a true 
rust by those who are 
not familiar with its 
nature. This rusty ap- 
pearance is not uncom- 
monly. seen in_ bands 
across the leaf blades. 
On the midrib of the 
leaf blade (fig. 1) and 
on the leaf sheath (fig. 
2) the spots are consid- 
erably larger than on 
the thin parts of the 
blades (fig. 1). Often a 
single spot will measure 
one-fourth of an inch in 
diameter. These spots 
are irregular in shape 
and sometimes may be 
almost square in outline. 
In the early stages of 
development they ap- 
pear as dark-green 
areas, somewhat darker 
than the normal tis- 
sue surrounding them. 
After a few days they become dark brown in the center. This change 
in color spreads until the entire spot is dark or chocolate brown. 
These diseased areas are often so numerous as to run together and 
cause the entire sheath to become brown and decayed. Sometimes the 
entire leaf is killed before the plant is mature. The disease is usually 
more abundant on the parts of the sheath which are beneath the over- 
lapping parts where the moisture is held. 

164045°—20-—2 


Fic. 2.—Cornstalk and sheath showing brown-spot. 
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The brown-spot disease is often accompanied by a red color of the. 
sheath and midrib, especially the latter, which may almost entirely 
hide the brown color. After the plants begin to mature the epider- 
mis (skin) over the spots becomes loose and they appear as brown 
blisters. These blisters are easily broken when dry and a brown 
spore dust is liberated. The tissues in the invaded areas are so com- 
pletely destroyed as to leave only a shredded mass of loose fibers. 

On the stalks (fig. 
2) the spots are very 
much like those on 
the sheath (fig. 2) 
and midrib (fig. 1). 
They usually are 
more numerous at 
the nodes and just 
below the nodes 
where free water is 
held by the sheath. 
The stalks often are 
completely girdled 
at the nodes and are 
easily broken by 
winds (fig. 3). In 
the South the dis- 
ease is responsible 
for considerable 


lodging of corn in 

Fic. 8.—Badly diseased cornstalks broken over at the in- 
fected and weakened lower joints. These are the effects the early stages of 
of the disease where it is the most destructive. (Pho- maturity. The 


tographed by Prof. J. M. Beal.) plants usually break 
at the lower nodes, where the disease is worst. The pith of the broken 
stalks often is brown and decayed. Considerable damage may be 
caused by the breaking of plants in this way. | 


FACTORS INFLUENCING THE DEVELOPMENT OF THE 
DISEASE. 


A high temperature with a moist atmosphere favors the develop- 
ment of the disease. If these conditions occur before the corn plants 
are more than half grown the disease may do considerable damage. 
The following facts have been learned regarding these weather con- 
ditions: 

(1) Serious injury has been confined largely to the South, where the summer .- 
temperature is continuously high, and to localities in which there has been 


considerable rainfall during the early growth of the corn plants. Plants may 
become diseased in the later stages of growth, but the damage is not then 
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likely to be great. The warm summer showers, which may occur daily for a 
week or more, furnish ideal conditions for the development of the disease. 

(2) Where seasons are dry the disease is more pronounced on corn growing 
near the water or on low, wet land where the atmosphere is moist. Under 


these conditions the foliage of the plants is less subject to drying by winds, 


and the necessary water for the development of the disease is retained. 
(3) Where the early corn season is dry and the late season wet, the disease 
is more severe on late corn. When the early season is wet and the later period 


dry, however, early corn is most seriously injured, provided the temperatures 


are favorable for the development of the fungus. 

(4) Apparently the more vigorous plants in certain caSes are the most se- 
verely attacked. These plants, however, will not continue to look vigorous after 
the disease has had time to develop. The fact that these vigorous plants are 


_ capable of shielding the free water which is held inside the sheath and around 


a 


the growing point, or bud, from the drying effects of the wind and sun offers 
more favorable conditions for attacks by the fungus and no doubt accounts 
for the greater percentage of infection on plants of this type. In ‘low, wet 
fields small plants are injured the same as large ones. This greater injury to 
large, vigorous plants was more noticeable in. dry territory. 

(5) The disease was found on the Blue Ridge Mountains in: North Carolina 
at an altitude of about 3,000 feet, where it is claimed that the summer nights 
are always cool. In 1917 corn foliage at this point was killed by frost on 
September 11. Very little of the disease was found, however, at this altitude, 
even on wet land. The low temperature, no doubt, is the limiting factor in its 
development. The disease must have a temperature not lower than 70° F. 
in order to develop at all, and it develops much more readily at temperatures 
ranging from 80° to 86° F. This probably accounts for the lack of serious in- 
jury to the corn crop farther north. 

(6) The rare occurrence or absence of the disease farther west may be ex- 
plained by the semiarid conditions which exist there, where a combination of 
moisture and temperature suitable for the development of the disease is seldom 
realized. 


CROPS DISEASED. 


The disease occurs on all varieties of corn (maize) and on. teosinte, 
a near relative of the corn plant. It is possible that the fungus was 
introduced from Mexico or Central America with teosinte seed. 


CAUSE OF THE DISEASE. 


Brown-spot is caused by a minute fungous parasite. This para- 
site produces spores (fig. 4, a) in abundance within the cells of the 


corn plant. Like the seeds of higher plants, such as wheat, oats,’ 


and corn, these spores germinate to produce a new crop of the para- 
sitic fungus that causes brown-spot. These spores are so small that’: 
a single one can not be seen with the naked eye. When grouped >’ 


together in large numbers they appear as a brown mass. They live™ 


over winter on the old corn plants or in the soil and are carried’ by“: 
wind, water, insects, and other agencies, and perhaps on the seed 
corn, and are deposited in the buds of the young corn plants the 
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following spring. When the weather becomes warm and the early 


summer showers begin, these spores germinate (fig. 4, b to f) and 
produce a large number of very small zoospores (fig. 4, g), or swim- 
ming spores, which swim around in the water for an hour or more 
and then come to rest on the surface of the corn plant. These small 
swimming spores, after settling on the surface of the plant, germi- 


Fig. 4.—Two kinds of spores of brown-spot: a to f, Spores pro- 
ducing zoospores; g, zoospores; h, germinating zoospores. 


nate by sending out fine, threadlike fibers (fig. 4, 4) which penetrate 
the epidermis of the plant and grow into the cells beneath, thus 
causing the disease. After a few days the larger brown spores are 
produced in abundance within the invaded cells of the plant. This 
new crop of spores serves to carry the fungus over winter again. 
Spores have been found to live two years on old plants, both above 
and below the soil surface. 
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CONTROL MEASURES. 


(1) Cut the diseased plants as fine as possible with a stalk cutter 
and turn under deep enough so that they will not be disturbed by 
ordinary cultivation the following season. This eliminates a large 
part of the spore material for that year. If possible this material 
should not be plowed up for at least two years, as the spores live 
at least that long in the soil. 

(2) Where the corn is used for silage or stover the plants should 
be cut early and as near the ground as possible, in order that a large 
part of the spores of the fungus may be removed. Barnyard manure 
containing these and other diseased corn products should not be used 
as fertilizer on land to be planted to corn and should not be 
put on land where the disease has not been known to occur pre- 
viously. | 

(3) Crop rotation has a tendency to reduce the amount of injury 
caused by the disease. The most severe cases known have been on 
land where corn has been grown continuously for a number of years. 
In a system of rotation the cornfield should be located as far as pos- 
sible from the area where corn was grown the previous year, as the 
spores are wind blown and a change of only a short distance would 
make little difference for this reason. The longer the period be- 
tween corn crops in the rotation the better the results are likely to be. 

(4) There are indications of the disease being started in certain 
localities from spores carried on the seed corn. It is hardly prob- 
able that there is any extensive distribution in this manner, owing 
to the fact that the spores carried on the seed would in all probability 
be buried with the seed and not have a chance to cause any trouble 
that season. No fungicide has been found that will penetrate the 
thick spore walls and kill the spores. In order to obtain seed corn 
_ free from spores, pick ears from disease-free plants or from plants 
as nearly disease free as possible. Gather the ears without husking 
and husk after they have been carried to some place where spores 
will not be blown on them after the husks are removed. This pre- 
caution should be taken especially when shipping seed corn to dis- 
ease-free territory. 
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ee FORAGE CROPS adapted to the cotton belt are mostly 
different from those utilized in the North and West, 
mainly on account of climate but partly due to soil. 

Each important forage plant is described in sufficient detail 
to indicate its relative value and the points necessary to heed 
in its successful culture. In most cases references are made to 
Farmers’ Bulletins of the Department giving more detailed 
cultural directions. 

Meadows and haymaking are fully considered. A good hay 
plant should make a large growth, be leafy, have fine and 
tender stems, be palatable, and grow so erect that it can be cut 
readily with a machine. : : | 

The best hay made from any crop is always that which is 
made the most quickly and with the least exposure to sun and 
air. 


Permanent pastures in the cotton belt should have as their 


foundation either Bermuda grass or carpet grass. Bermuda 
grass is best on all heavy soils, while carpet grass is superior 
on sandy or sandy loam soils. Lespedeza, bur clover, and 
Augusta vetch are important in mixture with the grasses. | 

The silo is of less importance in the cotton belt than in 
regions having shorter grazing seasons, but it is ae a 
profitable investment for the dairyman. 

Soiling is often more economical than grazing, especially 


where land is expensive, as it enables the farmer to produce 


more feed from the same area of land. 


Owing to the great number of forage crops adapted to the 
cotton region there is room for considerable difference of opinion 


as to the best sorts for use in any given locality. Definite 
recommendations of forage crops by the experiment-station 
authorities in the States included in the scope of this bulletin 
are given. 
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SOUTHERN FORAGE CROPS HIGHLY PROFITABLE. 


THE SOIL AND CLIMATE of the cotton-growing region are in 

the main so unlike those of other parts of the United States that 
different crops, and to some extent different methods of management, 
are necessary to secure the most profitable crops of forage for graz- 
ing, soiling, and haymaking. In this region Bermuda grass, Japan 
clover, velvet bean, beggarweed, Mexican clover, Rhodes grass, and 
a number of other forage plants which can not be grown elsewhere 
give highly profitable returns, while the common forage crops of 


_ more northern regions—timothy, red clover, bluegrass, and others— 
- have little value. During the last 20 years much progress has been 


made in determining or finding the most valuable of the numerous 


_ forage crops adapted to the cotton-growing region and in the manage- 


- ment of both meadows and pastures. 


The climate in this region is so warm that growth continues nearly 


- or quite throughout the year, so that it is possible to grow a great 


. 
if 
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variety of forage crops suited to one season or another. The rainfall 
ranges from about 60 inches near the Gulf coast to about 40 inches 
at its northern limit. The frostless period of eight or nine months 
insures a very long season for pasturing. 


SOILS. 


The selection of the best forage crops for any given region is de- 
termined to some extent by the character of the soil. Based on soil, 
the cotton belt may be divided into rather distinct sections, at least 
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The Piedmont Plateau.—The Piedmont area is extensive in the 
Carolinas, Georgia, and Alabama. The country is rolling and well 
drained, covered originally with timber, mostly of hardwoods. The 
soils are for the most part reddish clays or clay loams and usually 
are poor in humus. In general they lack cohesiveness and easily be- 
come gullied unless carefully handled. To prevent washing on slopes 
the practice of terracing farms is general. When skillfully managed 
the Piedmont soils are among the most productive in the South. 

River valleys or flood plains.—Alluvial soils cover thousands of 
square miles along the Mississippi, extensive valleys along the Red, 
Pearl, and other large rivers, and smaller areas along nearly all the 
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: ALLUVIAL SOMS. 


WHA APPALACHIAN MOUNTAINS AND PLATEAUS REGIONS NOT INCLUDED IN ‘THE. SCOPE_OF 
WU ; THIS BULLETIN. 


Fic. 1.—Map of the southeastern portion of the United States, showing the principal soil provinces of the 
cotton region. The heavy black line marks the northern and western limits of cotton cultivation. 


streams. Such soils are always very productive and along the larger 
streams are usually rich in lime, though this element is sometimes 
scanty in alluvial soils along the smaller streams which have their 
source in the upland clay or sandy pine region. 

Appalachian Mountains and plateaus.—This area includes the 
southern end of the Appalachian Mountains and the Ozark region— 
all hills and plateaus of considerable altitude but still within the area 
where cotton is cultivated. The soils are varied, but on account of 
the cooler climate many of the northern forage plants succeed well. 

The black lands or Houston series of soils.—The black-land areas 
lie principally in northwestern Alabama and northeastern Mississippi 
and are very similar in character to the extensive ‘‘black-wax”’ 
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soils of Texas. These soils all belong to the Houston series. They 
possess an abundance of lime and are exceedingly productive but 
require careful handling. As a rule the natural drainage is poor, 
and if plowed while wet an artificial hardpan, or plowsole, 1s soon 
formed, especially if the land is plowed always to the same depth. 
When this plowsole is formed, both cotton and grain crops are likely 
to suffer severely from insufficient drainage in wet weather and from 
drought in dry weather. By a deep plowing, this hardpan may be 
broken up, but it is better practice to plow the land at a different 
depth each season, so as to avoid its formation. To some extent 
plants with strong taproots, like alfalfa, will penetrate and break up 
the hardpan. 

The Coastal Plains.—The Coastal Plains occupy nearly half the 
area of the cotton region. The greater part of the area was origi- 
nally covered with timber, consisting either wholly or predominat- 
ingly of pine, for which reason it is often spoken of as the piney- 
woods region. The soils are of many types, important among which 
are the Orangeburg, Norfolk, Ruston, and Portsmouth series. In 
general the surface soil is sandy or sandy loam, which toward the 
interior is underlain with clay and toward the coast becomes more 
sandy. In poorly drained areas, called ‘‘flatwoods,” the soil natu- 
rally contains much humus, and this increases through soils of the dif- 
ferent series up to the pure peat deposits in the swamps. With 
suitable crops and proper treatment the sandy soils produce excellent 
yields. Where the subsoil is clayey the soils are as a rule better, but 
nearly all are low in lime content. 


HAY AND PASTURE GRASSES. 


Few of the grasses most grown in the Northern States are useful 
in the cotton region, as they do not thrive during the long period 
of warm weather. No one hay grass possesses in the South an impor- 
tance corresponding to timothy in the North, and itis hardly likely that 
any such grass will ever be discovered. On this account, success in 
hay growing requires a knowledge of the relative value and methods 
of culture of the various grasses that are adapted to southern 


conditions. 
BERMUDA GRASS.! 


Bermuda grass is the foundation of the best permanent pastures in 
the South, especially on clayey soils. It endures severe drought and 
long flooding by water and makes excellent grazing from late spring 
until heavy frost. On rich and fairly moist clayey soils it grows large 
enough to be cut for hay, the quality of which is excellent. It is 
one of the best grasses for creek and river bottom lands, for binding 


1Tracy, 8. M. Bermuda grass. U.S. Dept. Agr., Farmers’ Bul. 814, 2 fig. 1917, 
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levees and ditch banks, and for lawns which have good care. It is 
propagated either by seed or by ‘‘roots,’’ this term as here used 
including both the underground stems or rootstocks and the creeping 
runners. : 

As the seeds of Bermuda grass are very light and small, the ground 
should be put in the finest possible condition before they are sown. 
The sowing should not be done until late in the spring, when the soil 
has become fairly werm. Immediately after cotton planting is gen- 
erally the best season for the work. When good seed is used 5 pounds 
per acre are sufficient. Before sowing, the seed should be mixed 
with sand or fine soil, to increase the bulk and thus secure a more 
even distribution over the field. The seeding should always be 
broadcast and can be done either by hand or by using a wheelbarrow 
seeder. In any case it is better to sow only half the seed the first 
time the field is gone over and then the other half, going over the field 
at right angles to the direction in which the first half was sown, so 
as to cover skips and balks. If possible, a roller should be used for 
covering the seeds, but if that is not available a light smoothing harrow 
or a drag made of brush may be employed. The covering should 
always be very shallow, and therefore the use of a roller is of great 
advantage, as it packs and firms the soil without covering the seeds . 
too deeply. 

When the seed of Bermuda grass is planted in the spring on well- 
prepared soil the plants will cover the ground by midsummer and 
will give a considerable amount of pasturage in the fall, or on the 
best soils a cutting of hay. It is useless to plant seed on poorly 
prepared land. Ground seeded in the spring should not be pastured 
until the sod has become dense, so that it will not be injured by 
trampling. When bare spots are found they can be filled in by trans- 
planting roots from the thicker places at any time during the summer. 

Roots and cuttings are used in propagation much more commonly 
than seeds. In planting, fresh sods about an inch in thickness 
should be taken up, either by using a spade or a plow, and then torn 
into very small pieces for distribution. It is a common practice to 
plow furrows 4 to 6 feet apart and then drop pieces of sod every 2 or 
3 feet and cover with the foot. This method of planting is very 
inexpensive and answers well where the land is to be used as a pasture, 
but it leaves the surface of the ground too rough and uneven for a 
good meadow. If the entire surface is plowed, the pieces may be 
dropped 2 or 3 feet apart and pushed into the soil with a forked stick, 
such as is used in setting out sweet-potato vines, and then stepped on, 
to firm the soil and prevent drying out. 

Another method is to plow the old sod very shallow, harrow until 
the roots are well loosened, rake into piles or windrows, and load into 
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a wagon. The wagon is then driven across the freshly prepared field 


in which the planting is to be done and the roots dropped about 


2 feet apart in the wheel tracks and covered with the foot. The 
ground should be gone over twice, lapping the spaces, so that the rows 
will be only half as far apart as the distance between the wheels. An 
ordinary wagon box will hold enough roots to plant 1 to 2 acres, 
depending on how finely the roots are divided and how carefully the 
work is done. Planted in this way, Bermuda grass will cover the 
ground in a few weeks and the total expense, including the prepara- 
tion of the ground, need not be more than $5 an acre. 

When a field is to be planted for a meadow it should be prepared 
as carefully as for seeding. Since it is to be a permanent field for 
mowing and will be used many years for that purpose, all bumps and 
hollows should be smoothed off, so that the mowing machine and rake 
may run over it smoothly without being injured by racking and in 
order that there may be no low spots in which water might stand. 

_ The soil on which Bermuda grass is grown and the treatment which 
it receives cause great variations in its growth. Plants which when 
grown on a rich and moist soil make a rank growth, a foot or more 
in height and with long leaves, when transplanted to a hard clay 
soil may make a flat and spreading turf with stems only 2 or 3 inches 


high and with very short leaves. There are, however, a few varieties 
which are quite distinct from others wherever they may be planted. 


The most common variety, which is in almost universal use where- 
ever Bermuda grass is grown, produces stems only about a foot or 


less in height, though varying greatly. It produces abundant root- 


stocks, which often run several inches below the surface of the eround, 
and also makes surface runners, which may be from a few inches to 
several feet in length. | 

Giant Bermuda grass,! introduced from Brazil a few years ago, is 
the most rank growing sort yetfound. On rich and moist soil it often 
makes runners 20 feet or more in length and an abundance of ascend- 
ing stems 2 feet or more in height, affording two or three annual cut- 
tings and yielding more than any other variety yet tested. It has 


no underground branches and usually produces but few blossoms. 


St. Lucie grass is a dwarf variety from Florida, where it is very 
popular for lawns. It has no rootstocks and is not nearly as resistant 
to cold as ordinary Bermuda grass. 

Many farmers hesitate to plant Bermuda grass for fear that it can 


 notbe killed out when the land is wanted for other purposes. It may 


—- ~~ = 


be thoroughly eradicated, however, when advantage is taken of its 
peculiarities. It is almost impossible to kill Bermuda grass by 
cultivation in the summer or by deep plowing at any season. In the 
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1 Cynodon dactylon var. maritimus, 
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northern part of the Bermuda grass region it can be almost or wholly 
eradicated by a very shallow plowing late in the fall, leaving the 
furrows on edge as much as possible, so that the roots will be frozen 
during the winter. Few of the roots will survive a single heavy freeze 
when turned up and exposed to the air. Farther south, where frosts 
are less severe, the grass must be killed by smothering. Bermuda 
grass will bear great heat, drought, and sunshine, but it will not thrive 
when shaded. When it is desirable to destroy a field of Bermuda 
grass 1t should be plowed in September and planted with oats, rye, 
barley, or some other winter crop. When that crop is harvested the 
ground should be disked or plowed at once and then planted with 
cowpeas or velvet beans. When the legume crop is removed, there 
will be little, if any, Bermuda grass left. This gives two profitable 
crops during the year and leaves the ground in prime condition for 
corn or cotton the following season. 


CARPET GRASS. 


Carpet grass is to the light and sandy soils what Bermuda grass is 
to the heavier and richer soils. It reaches its greatest perfection on 
the light soils near the Gulf coast, where it comes in very quickly 
when the land is heavily pastured and trampled; and it is more or 
less common as far north as central Georgia and northern Louisiana. 
Its creeping habit of growth enables it to bear close grazing without 
injury. It is strictly a pasture grass, seldom growing large enough to 
be worth cutting for hay. It will stand close grazing and heavy 
trampling better than any other grass in the Gulf region; in fact, con- 
siderable trampling seems advantageous to it, as it is smothered out 
by weeds in time if the land is not kept closely grazed. 

The usual method of propagation is to cut some of the grass which 
has been allowed to mature seed and to scatter the hay over the 
pasture in which it is wanted. Little seed is produced where the © 
grass 1s grazed closely, but when animals are taken from a field in July 
or August an abundant supply of seed can be secured in September 
or October. The grass grows readily when scattered on the surface 
of the ground, and comparatively little seed is needed. When even 
a few patches become established in a pasture it soon spreads over 
the entire field, and on a field which is well trampled it will make a 
good sod in about two years, even where the ground has never been 
plowed. A quicker and surer method of propagation is by trans- 
planting pieces of old sod, as Bermuda grass is propagated, but this is 
much more laborious and expensive. : 

Although carpet grass makes little growth after the first heavy 
frosts in the fall, it furnishes good winter grazing if stock have been 
removed from the field in July or August, as it will make a growth 
of 6 to 12 inches by November, and the lower stems and leayes which 
are protected from frost will remain green and give fresh grazing 
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through the winter; but pastures which have been grazed closely 


all summer give little winter feed. Like Bermuda grass, it needs 


sunshine for its best growth, though it makes considerable good feed 
in wooded pastures and brush land. Good carpet-grass pasture will 


carry at least as much live stock as good bluegrass pasture. 


JOHNSON GRASS. 


Johnson grass makes a heavy yield of excellent hay and gives good 
grazing for one or two seasons, but is such a pest’ when growing in 
fields where it is not wanted that its planting in clean fields can not 


ordinarily be recommended. It makes its best growth on heavy 


soils, especially on the black prairie lands, clay soils rich in lime, and 
black-wax lands of Texas. On light sandy soils its growth is weak. 


- On soils suited to its growth it yields very heavily for two or three 


years, after which the thick, heavy rootstocks become so matted that 
the yield is greatly reduced. If such land is to be kept as a meadow 
it should be plowed and harrowed about once in three years, after 
which it will yield as heavily as ever. The hay made from Johnson 
crass is of excellent quality if cut before the seeds are formed, but as 
the plants mature they become tough and fibrous. The grass does 
not bear grazing well, as the rootstocks are weakened and the growth 
of stems and leaves becomes very small. : 
Grazing does not kill the grass, however, for when an old pasture 
which was originally well set with it is plowed up the grass soon 
becomes vigorous again. It is quite possible to eradicate it without 
excessive labor or expense. When there is only an occasional small 
patch in the field it ‘can be killed by hoeing thoroughly and then 


- covering the surface of the ground with half an inch of common salt. 
- When a large area of Johnson grass is to be destroyed it can be done 


by taking advantage of the fact that the rootstocks from which the 


new shoots are produced live only one year and that they are formed 
near the surface of ground which has not been plowed recently, espe- 
cially if it has been heavily pastured. If the land is not plowed for 
a year the young rootstocks will all be found within 2 or 3 inches of 


the surface. By plowing shallow late in the fall when the weather 
_ is dry and following that by a thorough harrowing with a spring-tooth 
harrow which will drag the roots out of the ground, nearly all will be 
_ killed during the winter. This should be repeated in the spring and 
the ground planted in some hoed crop, like cotton or corn, and the 
few sprouts which may appear should be destroyed. The only 
- expense is for the extra plowing and harrowing, and that is more than 
repaid by the additional crop which will be made as a result of the 
_ thorough working of the ground.’ 


— 


1Cates, J. S., and Spillman, W. J. A method oferadicating Johnson grass, U.S. Dept. Agr., Farmers’ 
Bul. 279, 16 p., 8 fig. 1907. 
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SUDAN GRASS.! 


Sudan grass is very similar to Johnson grass in appearance but is 
strictly annual in its growth, does not reseed the ground on which it is 
grown, and so can be used in rotation with other crops. It is grown — 
principally as a hay and soiling crop, though it gives abundant and ex- 
cellent grazing until destroyed by trampling or killed by frost. It will 
grow on almost any soil which: is not too wet, and it bears drought 
with little injury. 

Sudan grass is sometimes sown broadcast, but does best when 
planted in drills and given one cultivation early in the season and 
another after each cutting. It is also better to plant it in drills when | 
the crop is to be grazed, as the grazing animals usually walk between 
the rows and so do not'trample the plants. The drills should not be 
more than 12 to 18 inches apart. In sections suited, to its growth 
Sudan grass yields from two to four ee of 1 to 2 tons each, and 
the hay is of excellent quality. 

Though it bears severe drought without 1 injury it is greatly weak- 
ened oad injured by excessive rains and so is not well suited to culti- 
vation in Florida and along the immediate Gulf coast westward to — 
Texas, but in the central and northern portions of the cotton region 
and in the dry climate of Texas and westward Sudan grass is one of 
the most valuable and productive grasses of recent introduction. 


DALLIS GRASS. 


Dallis grass * is known also as golden-crown grass, paspalum, large 
water grass, and smooth paspalum. It came originally from Argen- 
tina and has become thoroughly established in’ all the cotton region 
where the soil is fairly heavy and somewhat moist. It does not 
thrive well on very dry or very sandy soils, but is most abundant 
on the creek bottoms and low lands from South Carolina westward 
to Louisiana. It is a perennial which makes a continuous growth 
during warm weather, is not injured by close grazing or by moderate 
frosts, and so has great value as a pasture plant for both summer and 
winter. When the plants are scattering it is inclined to grow in 
rather large clumps and therefore is better for grazing, but when it 
occupies the ground fully the clumps are small and the growth nearly 
erect. The grass seems to make its best growth in central and north- 
ern Georgia, Alabama, and Mississippi and is sometimes cut for hay. 
The land on which it is grown may be mowed twice during a season, 
the first cutting in May being largely of vetches and mixed grasses, 
and a second and better cutting in midsummer, when the yield may 
be as much as 2 tons per acre. The hay is of excellent quality and 
sells readily on the local market. 


1 Vinall, H.N. Sudan grass as a forage crop. U.S. Dept. Agr., Farmers’ Bul. 605, 20 p., 10 fig. 1914. 
2 Paspalum dilatatum. 
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‘Dallis grass is rather difficult to propagate, as it does not spread by 
runners, and a large part of the seeds fail to mature in good condition. 


The.best seeds are usually those which ripen late in the season, and 
during October and November a limited supply may be obtained from 


the scattering plants which are found on nearly every farm. ‘Those 


who cut the grass for hay often secure seed from the refuse in the 
bottom of the mow, though much of the seed collected in this way 


fails to grow. Fortunately, the grass is very hardy, and when a few 
plants have become established in a field it will spread slowly over 
the richer part of the ground.: It never becomes a weed and is 
rarely seen on cultivated ground. American seed is not often found 


‘on the market, and much which is sold as Dallis grass is seed of 


purple water grass, or purple paspalum, an annual and almost worth- 
less species. Australian seed is expensive and not high in germina- 
tion. This grass is one of the best for winter grazing in the South, 
and it is well worth while to establish it on every farm south of Ten- 


-nessee and North Carolina. The seed may be sown broadcast at any 


time during the late fall or winter, after which the ground should be 
disked or harrowed, though a fair stand is.often obtained by scatter- 


ing the seed over the field and giving it no further attention. 


VASEY GRASS. 


Vasey grass,' sometimes called bull-grass, is very similar to Dallis 
erass, but is taller, strictly erect, and less leafy. It was long since 
accidently introduced from Argentina and has now become quite 
common in all the southern part of the cotton region, being most 
abundant in southern Louisiana and Mississippi and in some parts 
of Florida. It does best on low ground which is usually moist and 


often makes a heavy growth on ground which needs to be drained 


to produce a thrifty growth of most other crops. It is more valuable 


for hay than for grazing, as it does not bear frost as well as Dallis 


erass. It makes a heavy yield of hay, which is of very good quality 
and finds a ready sale in the New Orleans market. 

Vasey grass is propagated by seeds only, and as there are no seeds 
now on the market the only way to provide for its increase is to gather 


seed by hand in old fields where it is now growing and sow in the fall 


on the fields where it is wanted. It spreads well by self-sown seeds; 
and when it has once become well established in the upper part of 
a creek bottom it soon spreads to the lower parts. It never becomes 
a troublesome weed, being easily eradicated by a single plowing. 


PARA GRASS. 


Para grass, which is probably native to South America, is now 


common in most of Florida and to a considerable extent farther 


1 Paspalum larranyagai or P. vaseyanum, 
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west, especially: in southern Texas. It is best adapted to Florida 
and the Gulf coast, though it survives the winters as far north ‘as 
Charleston, S. C. It is a rank-growing perennial, spreading bj 
runners, often 30 or more feet in length, which form roots at eack 
joint that touches the ground. As soon as the ground becomes 
fairly well covered with these runners, erect or ascending branches 
are produced, reaching a height of 2 to 4 feet or more and making ¢ 
heavy yield for either hay or grazing. Although Para grass spreads 
so rapidly by its long runners, it is more easily killed than Bermudez 
grass or Johnson grass, as the runners are wholly above the surfacc 
of the ground and can be destroyed by a single snallow plowing late 
in the fall followed by a thorough harrowing. In regions where heavy 
frosts occur plowing will kill it if the work is done at the beginning 
of the cold weather. Though it makes a fair growth on moderately 
dry soil it does much better where the gruio) is wet and on the 
margins of ponds often reaches to where the’ ater is 3 or 4 feet deep. 
It is a desirable species for planting on lands liable to overflows, as 
it is scarcely injured when covered by water for a month or more. 

Para grass produces little good seed and is usually propagated by 
divisions of the runners. ‘These root readily if cut into pieces of two 
or three joints each and pushed into freshly plowed ground so as to 
leave the upper joint just at or a little below the surface. When 
sets are abundant it is better to put them about 2 feet apart. Plant- 
ing may be done at any time from early spring until about three 
months before frost is expected. . This grass makes a rather coarse hay, 
but is sweet, tender, and nutritious, and the yield is very heavy. One 
Texas grower reports 4 tons per acre from each of two cuttings on a 
12-acre irrigated field and that a third crop, equally heavy, was 
grown but was not cut on account of an early frost. Florida growers 
make three to four cuttings annually, and the hay finds a ready 
market at a good price. Para grass is also excellent for pastures 
when not grazed too closely. One field of 10 acres in southern 
Texas gave grazing for 15 cows from May to November, and at the 
close of the season the grass was fully 2 feet tall and appeared to be 
growing faster than it was eaten, though the field had not been uri- 
gated during the preceding 18 months. <A grower in southern Missis- 
sippi reports equally good results from a planting made on low rich 
land and very poor results when planted on dry clay. A field which 
is well set with the grass may be kept in good condition almost indefi- 
nitely if it is given a shallow plowing in the spring and then seeded 
with cowpeas. The grass will make a vigorous growth and the 
first cutting will be ready when the peas begin to mature, the mixture 
making a hay of choice quality and a better yield than when the grass 
is grown alone. The pea vines will make no further growth, but the 
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grass will yield two to four later cuttings, each heavier than if the 
ground had not been plowed. 


» «Some of the Florida orange growers who have it thoroughly estab- 


lished in their groves complain that Para grass makes cultivation 
difficult and that it is seldom advisable to allow it to gain a foothold 
on land which is to be cultivated. In Cuba and in the extreme 
southern part of Florida, where the rainfall is heavy and frosts are 
rare, it may be a dangerous weed, but it is easily killed wherever 
moderate frosts occur and in irrigated regions by withholding the 
water a short time. It is killed to the ground by heavy frosts and 
is not recommended for, planting where the temperature falls below 


about 18° F. 
CARIB GRASS. 


Carib grass! is very much like Para grass in appearance and manner 
of growth, though * —_unners are not as long and it makes a better, 
nearly erect growth. »Jt needs the same soil and treatment and is 


propagated in the same way. Though it apparently produces seed . 


abundantly, the seeds are usually defective and will seldom germinate. 
Carib grass seems to be slightly less resistant to cold than Para grass 
and so can be grown hardly so far north. Where both can be grown 
it makes a heavier yield and a finer hay than Para grass. It makes 
heavy yields in central and southern Florida, in southern Louisiana, 
and in the irrigated region along the Rio Grande in southern Texas. 


GUINEA GRASS. 


Guinea grass, a native of Africa, is now a common grazing grass in 
Cuba and other West Indian islands, whence it was introduced into 
Florida as early as 1870. Though very different in appearance and 
habit of growth, it has often been confused with Johnson grass, which 
has been called by the same name. Johnson grass spreads by long 
fleshy underground branches and has large seeds, which are red, 
yellow, or nearly black, and Guinea grass grows in dense, erect clumps, 
does not spread by rootstocks, and has small seeds which are dark 
ereen. The leaves of Guinea grass are never streaked with red or 
yellow, as those of Johnson grass often are. Anyone who notes any 


of these characters will never mistake one grass for the other. 


Guinea grass“grows to a height of 6 to 12 feet and is useful princi- 


pally forsoiling. Its range of profitable cultivation is about the same 
as that for Para grass, including the whole of Florida and a narrow 
strip westward along the coast south of latitude 31°. It has been 
grown successfully near Mobile for some years and matures an abun- 


: 


’ 
’ 


dance of seed both there and in southern Mississippi. It is very 
promising in the few localities where it has been tried in southern 
Texas. It does well on moderately dry soil and can never become a 
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pest like Johnson grass. It is propagated by divisions of the roots | 
or by seeds. When roots are used the old clumps should be dug out | 
early in March and divided, a single stem with a few good roots being | 
sufficient for aset. If planted about 3 feet apart in rows 6 feet wide 
the young plants will give a good cutting in May. Seeds are planted - 
at the same season as the roots, the usual practice being to plant 
them in drills and then to transplant the seedlings when they are 3 or. 
4 inches high. Volunteer seedlings are usually found in abundance 
where the old plants have been allowed to mature seed. Sets are 
more expensive and troublesome than seedlings, but will give an 
earlier and heavier yield the first season. 

When the crop is to be used for soiling and heavy yields are expected 
the ground should be occasionally cultivated and a dressing of cotton- 
seed meal given just before each cultivation. The grass begins its 
growth rather late in the spring, seldom giving much feed before May, 
but after that time it will give good cuttings once every three or four 
weeks until its growth is stopped by frost. In the most favorable 
part of the season cuttings may be made every 10 or 12 days, though 
such a rapid growth is maintained for only afew weeks. The grass 
makes the best feed if cut when 18 to 24 inches high. If allowed to 
stand too long the stems become hard. Itis difficult even to estimate 
the yield per acre, as the grass is used principally for soiling, its habit 
of growing in large clumps making it difficult to cut for hay. One 
grower, who has used it many years for soiling, reports that he can 
feed four head of cattle per acre through the entire season, while 
another, who is raising cattle extensively, reports that he grazes three 
head per acre through the entire year, but adds that he also gives a 
little Para grass hay in the winter. It does not bear frost well 
and is often killed by a temperature of 25° F. 


RHODES GRASS:! 


Rhodes grass is a perennial with very leafy, slender, erect stems, 
3 to 5 feet tall, and very long and narrow leaves. It seeds freely at 
the tops of the stems in clusters of 10 to 20 spikes, 3 to 4 inches long. 
In addition to the erect seed-bearing stems, it produces numerous 
prostrate runners, which are often 6 to 8 feet in length and take root 
at every joint where they rest on the ground, so that even where the 
original stand is thin these runners soon cover vacant spaces of con- 
siderable size. They serve not only to spread the grass, but also to 
establish a constant succession of new plants, more vigorous and pro- 
ductive than those which are older. Although the grass seeds 
freely and also spreads by runners it is easily conte and rarely 
becomes troublesome as a weed. 


1Tracy, 8S. M. Rhodes grass, U.S, Dept. Agr., Farmers’ Bul. 1048, 16 p., 3 fig. 1919. 
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Owing to its inability to withstand severe cold, Rhodes grass is 
not grown north of Florida, the immediate Gulf coast, and southern 
Texas. In Florida it is grown principally from St. Augustine south- 
ward along the east coast, from Brooksville southward along the west 
coast, and in a good part of the Everglades region. Probably more 
than half the total acreage in this country at the present time is in 
Texas, from Houston and San Antonio southward to the Rio Grande, 
and there it has become the practice to have one or more acres of it 
for a feed and pasture lot near the stable on every farm and ranch. 
It rarely survives the winter where the temperature falls below 15° 
or 18° F., and on that account it is sometimes grown as an annual 
in regions of colder winters, as it will then give two or three cuttings 
of about 1 ton each during the summer and fall; but at the present 
price of seed that is seldom profitable. 

Rhodes grass does best on a soil which is fairly moist, although it 
will live and make some growth during several months of drought. A 
deep, rich loam is best suited to it, and it is likely to be unsatisfactory 
on dry, hard clay or on dry sandy soils. It grows vigorously on the 
well-drained peaty soils of Florida, on the reclaimed muck soils of . 
southern Louisiana, on the heavy irrigated lands of southern Texas, 
and on the black-wax soils wherever there is a moderate amount of 
rainfall or where irrigation is available. . 

Early in the spring, when the soil is in a proper condition and there 
is no further danger from late frosts, or in late summer the ground 
should be well plowed and then harrowed until the surface is fine and 
even. Too much stress can not be put on the importance of thorough 
preparation. As the seed is often low in germination and the young 
plants are weak until they become well rooted, it 1s poor economy to 
risk the securing of a full stand by withholding a little work in pre- 
paring the field. The most successful growers in Texas recommend 
that the ground be prepared by irrigating, plowing, double disking, 
harrowing, seeding, rolling, and then another irrigation. Florida 
growers, who are not obliged to irrigate, recommend plowing, har- 
rowing, smoothing with a plank drag, seeding, and then rolling the 
heavier soils or using a weighted plank drag on those which are more 
sandy. The important point in seeding anywhere is to have the 
soil sufficiently moist to germinate the seed quickly and then to 
maintain this moisture until the young plants become well estab- 
lished. 

The quantity of seed needed varies with its quality and with the 
condition of the land. When the land is in good condition and well- 
cleaned seed is used, from 7 to 8 pounds per acre are sufficient, and 
some planters use much less. From 2 to 3 pounds are sufficient where 


a press drill is used on well-prepared soil. 
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The seed is usually sown broadcast, the work being done on a still 
day, so that the wind will not interfere with an even distribution. 

After the seed is sown it should be covered very lightly. In regions 
of abundant rainfall a light harrowing or covering with a plank drag 
is usually sufficient, although if that is followed by a rolling it will be 
better. In Texas and other dry regions the use of the roller is much 
more important, as it is necessary to compact the surface of the soil 
so as to conserve all the moisture possible. If the soil is not fairly 
moist when the seed is sown, it should be irrigated immediately. The 
seeds germinate rather slowly, and as young plants are weak they 
should not be allowed to suffer from lack of moisture before they 
have become well established. 

Under favorable conditions the crop is often grazed within a month 
after seeding, and frequently it will give’a fair cutting for hay in two 
months, though the first cutting is likely to be somewhat weedy. 

The yield of Rhodes grass hay varies greatly with the character of 
the soil and the length of the growing season, and still more with the 
amount of moisture in the soil. Cuttings should be made as soon as 
the seeds begin to ripen, and in arid regions each cutting should be 
followed immediately by an irrigation, so as to secure a new growth as 
quickly as possible. Little new growth is made after cutting until the 
soul is well moistened. From three to six cuttings usually can be 
made during a year, about five weeks being sufficient for the growth 
of a hay crop when all conditions are favorable. "When Rhodes erass 
is grown on thin sandy or clay soil with only a moderate amount of 
rainfall or with insufficient irrigation, the yield may be only 1 or 2 
tons per acre, while on the soils best suited to its growth and well 
supplied with moisture the yields are often 8 tons or more. 

The quality of hay made from Rhodes grass is superior to that of 
hay made from most other grasses, in that it contains a larger pro- 
portion of leaves, while the stems are slender, tender, and sweet, so 
that the hay is eaten with very little waste. Horses, mules, and cattle 
eat it with great relish. It retains its color well in drying, therefore 
making an attractive-looking bale for the market. = 

Rhodes grass was first cultivated on account of its value for pas- 
ture. In regions where this grass can be grown, the grazing season 
lasts through the entire year, though, of course, the quantity of feed 
produced is much less in cool weather than during the summer. 


NATAL GRASS.! 


Natal grass, from South Africa, resembles crab-grass in its 
manner of growth, but produces a better quality of hay and on 
soils which are very sandy a much heavier yield. It is an annual, 


1Tracy, 8. M. Natal grass: A southern perennial hay crop. U.S. Dept. Agr., Farmers’ Bul. "726,16 
p.,4 fig. 1916, 
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but reseeds the ground so freely that its growth is practically con- 
tinuous on suitable land where it has once been grown and which has 
been given the proper cultivation. 

When a single plant of Natal grass is allowed abundant room it 
will form a large tuft, sometimes 3 to 4 feet in diameter. The lower 
: branches soon become decumbent, while the central stems are more 
: nearly erect. When planted closely, however, the tufts are much 
_ smaller, often making only a few stems and those nearly erect. ‘The 
_ stems are slender, 2 to 4 feet high, and well covered with leaves, which 
_ are so nearly erect that few are lost in mowing the hay. 

_ Natal grass makes its principal growth in middle and late summer 
_ and is usually grown in rotation with some winter or early-spring 
crop. Itis one of the best grasses for soils which are very sandy and 
dry, as on such soils it reseeds the ground for succeeding crops, which 
~ it does not do when grown on heavy or wet soils, where other grasses, 
_ such as Para, Carib, or Bermuda grass, are usually more profitable. 

- Natal grass is grown more largely in central and southern Florida 
_ than elsewhere and is commonly used as a catch crop to follow 
_ winter crops of vegetables and as a cover crop in citrus groves. It 
will give two or three cuttings of three-fourths to 1 ton each during 
_ a season and makes a hay of desirable-quality. 


CRAB-GRASS. 


Crab-grass is of considerable importance as a volunteer hay crop, 
especially on sandy soils. It makes its growth late in the season 
on lands from which early crops, such as oats, melons, or potatoes, 
' have been taken and often makes a good growth in fields of cowpeas, 
where it adds largely to the yield of hay. The crop should be cut 
early, soon after the first seeds begin to mature. It is somewhat 
difficult to cure, but when well handled at the proper stage of growth 
it makes a hay of good quality. It is always a volunteer crop and 
need never be sown. 

KIKUYU GRASS. 


Kikuyu grass, recently introduced from Uganda, Africa, has 
leaves and creeping stems much like those of carpet grass, though 
much larger and more succulent. It makes a very dense growth, 
the first growth being erect, but when the stems-reach 15 or more 
inches in height they become very decumbent at the base, matting 
down so that the lower leaves soon die; hence the grass is not well 
suited for making hay. It bears frost about as well as carpet grass, 
is much more vigorous and productive, is eaten greedily by horses, 
cattle, and hogs, and promises to be of great value as a pasture 


1 Pennisetum longistylum. 
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erass. It has been planted in many places in Florida and westward 
to Texas, and most reports of its growth have been favorable. ~ 

As kikuyu grass does not make seed in this country it must be 
propagated vegetatively, like Bermuda grass. The cuttings should 
be planted in spring on good soil which is not too dry, setting them 
2 to 3 feet apart, so that the ground will be covered quickly. After it 
becomes established the grass should be grazed so close that no stems 
will be long enough to fall down and smother the new growth. 

While the introduction of this grass is too recent for its true value 
for pastures to be fully demonstrated, it has done so well wherever 
tested that it is well worth extensive trials. 


MAIDEN CANE, OR PAILLE FINNE.! 


The grass known as “‘maiden cane’’ in Florida and along the 
South Atlantic coast and as ‘‘paille finne”’ or ‘‘pifine’’ in Louisiana 
is a species which is native to those regions, but is rarely seen else- 
where. In Florida it is very abundant in the Everglades region and 
northwestward to Tallahassee, and it is also abundant on the low 
mucky soils of the Atlantic coast as far north as Charleston, S. C. 
In Louisiana its growth is confined almost entirely to the region 
west of the Mississippi River and south of the Southern Pacific 
Railroad, where it is most abundant on lands only 2 or 3 feet above 
the ordinary water level in the neighboring bayous and canals. It is 
rare on salt marshes or on timbered lands. 

If cut when the growth is young, maiden cane itialcee® a hay of 
remarkably high feeding quality, but if allowed to stand until the 
stems become woody it has little value. Probably a third of the 
land on which it is growing is sufficiently high and dry so the grass 
can*be cut with a mowing machine and handled lke ordinary hay, 
but a great part of the natural meadows are too low and wet for the 
use of machinery, so the mowing must be done by hand and the 
hauling by drags, which make the hay expensive. Nearly all of the 
land on which the grass is growing, however, is so high that it can 
be drained easily and so be made available for permanent meadows, 
which will give from three to five annual cuttings, averaging fully a 
ton each. Lands which have been cut over annually for several 
years show no decrease in yield, so the grass seems to be practically 
permanent. 

Planters who have used maiden cane are almost unanimous in 
regard to its high value for grazing. In southern Louisiana it is 
extremely profitable to buy feeders from northern Louisiana, the 
New Orleans stock yard, or other places, put them on the paille finne 
pastures for feeding and fattening, and then market them within 
six months without having given them a pound of any grain feed, 


1Tracy,S.M, Paille finne grass, La, Agr. Exp. Sta, Bul. 147,7p. 1914. 
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the pasture alone being sufficient to put the animals in good mar- 
ketable condition. In many such cases the net profits have been - 
from 50 to 100 per cent. 

As the grass rarely produces seed it can be propagated only by 


» planting the slender rootstocks, which are produced very freely. That 


method, however, is so slow and expensive that it will seldom be 
profitable, though the grass is one which has great value where it 


grows naturally. 
ORCHARD GRASS. 


Orchard grass seldom makes a heavy yield of hay in the cotton 
region, but it is an excellent pasture grass on wet and heavy soils in 
the northern part. It is a perennial which begins its growth very 
early in spring, and it furnishes good grazing until checked by the 
summer drought. With the first autumn rains it starts a new 
growth of leaves, making rich fall pasturage and remaining fresh and 
ereen through the winter if the cold is not too severe. Hay made 
from it is of excellent quality, though its habit of growing in large - 
clumps is against its use as a hay grass. It bears grazing well and 
recovers quickly when cropped down. It does well when mixed with 
redtop and succeeds better than almost any other grass in woodland 
pastures. Sandy soils are not suited to its growth, and it can not 
be recommended for any light or thin lands. 


RYE-GRASSES. 


Two species of rye-grass, Italian and perennial,‘ are commonly 


cultivated. The former, while not truly an annual, is agriculturally 


treated as such. It makes a more rapid and usually a larger growth 
than the latter. Both are quckly injured by excessive heat or 
drought and so are not suited for permanent meadows or pastures, 
but as they make a quick and vigorous growth soon after planting 
they are valuable where immediate results are wanted. They are 
especially desirable for sowing with redtop and other slow-starting 
grasses. If sown in the fall they will give rich late winter and spring 
grazing, or they may be cut for hay in April or May, after which they 
soon disappear. It is important that the crop be cut as soon as well 
grown. If that is not done the warm rains of June and July will 
cause the leaves to decay very rapidly and smother the small plants 
of other grasses which may be growing on the same ground. On 
rich alluvial land these grasses often persist two or three years when 
used for hay, but seldom last more than one year when grazed. They 


- are among the best of grasses for planting on newly made lawns, as 


they soon cover the ground and give it an attractive appearance while 
the Bermuda grass and other’slower starting sorts are becoming 


1 Lolium multiflorum-and-L. perenne. - 
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established. Seed should be sown in October or February, at the rate 


of 20 to 30 pounds per acre when sown alone or half that quantity 
when sown with other grasses. Italian rye-grass is becoming more 
and more used for fall planting on the sandy coast lands. It makes 
a much better pasture or hay than rye. 


REDTOP, OR HERD’S-GRASS. 


While redtop is seldom used alone for either hay or grazing it is 


an important factor in both meadows and pastures. It is slender in 
growth, and the yield is not large, though the hay is of good quality. | 


It makes its best growth on soils too poorly drained for most other 


crops and therefore is important on all wet lands. Redtop is a peren- — 


nial which bears frost well and so gives winter grazing. It does better 
on wet clay soils than on those which are sandy and has little value 
for dry uplands. It is one of the best kinds for creek banks, the mar- 
gins of swamps, overflowed lands, and similar places where Bermuda 


grass, bluegrass, and other upland kinds can not be grown. On the 


rice lands of South Carolina it succeeds better than any other tame 
grass. Seed may be sown in either fall or spring at the rate of 6 to 
10 pounds of recleaned seed per acre. The growth is usually weak 
the first year, but it gains vigor with age and holds the ground well 
against other grasses. 


KENTUCKY BLUEGRASS. 
The northern limit of the cotton region is nearly the same as the 


southern limit of the bluegrass country, though Kentucky bluegrass 
does well in some places from North Carolina westward to Arkansas, 


iis 


especially in the valleys of the limestone country. It is seldom used © 


for hay, as its growth is too short and the yield too light, but where 
it can be grown it makes excellent pastures. It succeeds best on a 
rich lime soil which is clayey rather than sandy and is well drained 
without being too dry. It makes its best growth in fall and spring 


and remains green through the winter, but suffers severely in long- 


continued hot weather, and so is not suited for use in the extreme 


South. 
RESCUE GRASS, SCHRADER’S GRASS, OR AUSTRALIAN OATS. 


Rescue grass, Schrader’s grass, or Australian oats, is sometimes 
highly valuable and at other times disappointing. When planted on 
a very rich loamy soil and the season is favorable it makes a heavy 
winter growth, which affords fine grazing from December to April 


or a heavy yield of hay in early spring and often a second cutting 


later. If the conditions are not favorable it may not begin its growth 
until late winter, only a poor stand will usually be secured, and its 
erowth will be weak and unsatisfactory. It disappears on the ap- 
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proach of hot weather, but a few of the plants will live through the 
summer and with the scattered seed will often make a good volunteer 
growth the following season. Its growth and behavior are so uncer- 


tain that it is a reliable hay plant in only a few localities, but its 
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winter growth makes it a desirable addition to pastures, especially 
for mixing with orchard grass, bur clover, and vetches. 


TIMOTHY. 


Timothy has little value in the cotton region except in the extreme 
northern section, as it makes almost no second growth after being 
cut, the corms at the base of the stem being injured or killed by ex- 
posure to the hot sun through the long summer. If sown in the fall 
or in early spring it will give one profitable cutting and then almost 
wholly disappear. A few alfalfa growers practice sowing timothy 
with the alfalfa seed in September, as it does much to occupy the 
ground and prevent the growth of crab-grass until the alfalfa is strong 
enough to protect itself, besides giving one good cutting for hay in 
early spring. Italian rye-grass is, however, preferable for this pur- 
pose. Timothy can not be recommended for general cultivation in 
any part of the cotton region. 


MILLETS.! 


The millets which are of greatest value in the cotton belt are those 
belonging to the foxtail group, of which there are several well-marked 
varieties, differing mainly in size of plant and length of season. re- 
quired for their growth. Common millet is the smallest and hardiest 
form, ripening earlier and growing on poorer soils than either of the 
others, and making a finer and better hay, though even when grown 
on rich soils its yield is not as heavy as that of German millet. It 
requires 45 to 50 days from seeding to cutting and is probably the 
best variety for growing on soils which are thin and dry. 

Hungarian millet when grown on good soil yields more heavily 
than the Common, though it does not bear drought as well. It re- 
quires 50 to 60 days from seeding to cutting. 

German millet is larger and coarser than either of the other varie- 
ties and requires a richer soil, with an abundant supply of moisture. 
It is much the largest of the three foxtail millets, has a rather coarse 
stem with very large and usually drooping heads, and produces a 
Jarge amount of seed. The hay is so coarse that it is less valuable 
than that from the others, but the crop is excellent for feeding while 
green, and its yield is so heavy that it is of special value for soiling. 
By making sowings at intervals of two to three weeks from May to 
July it is easily possible to have a good succession of soiling crops 


1Vinall, H. N. Foxtail millet: Its culture and utilization in the United States. U.S. Dept. Agr., 
Farmers’ Bul. 793, 28 p.,10 fig. 1917. 


92 : Farmers’ Bulletin 1125. 


from July until September, just at the time when such crops are most 
needed. German millet requires 60 to 75 days from seeding to cut- 
ting. This is nearly or quite the same as is the variety eis as 
Golden millet. 

All of these millets require warm weather for their srowth, and 
as all of them are very shallow rooting the surface of the soil should 
be made very fine and smooth before the seed is sown. From 2 to 3 
pecks of seed per acre should be used and may be sown either with a 
drill or broadcast. The sowing should be followed by rolling if the 
ground is very dry. : 

The cutting for hay should be made as soon as one-fourth to one- 
half of the heads of the millet are out of the “boots.” Tf allowed to 
stand until fully headed the stems become hard and unpalatable and 
are less digestible, the beards become so harsh that they sometimes 
cause irritation in the stomach, and the hay is much less valuable 
than when cut earlier. When cut at the proper time the hay is of 
excellent quality, though it should be used with some other feed 
when given to horses and mules, as when fed alone, especially if 
overripe, it sometimes causes increased action of the kidneys, lame- 
ness, and swelling of the joints. When cut at the proper time millet 
may be used with safety for at least half the feed for horses and 
mules and may be fed without limit to cattle. 

It sometimes happens that, owing to unfavorable weather or a press 
of other work, it is impossible to cut millet in the right condition for 
making good hay. In such cases it is better to let the crop stand 
until the larger part of the heads are mature and then harvest it for 
seed, cutting, binding, and thrashing it like wheat or oats. The seed 
is always in demand at a good price, and the stems are so broken and 
torn after thrashing that they make a feed of fair quality for cattle. 

There are few other crops from which as much hay of equally good 
quality can be made in so short a time. Some growers object to the 
crop because it is hard on the land, but there is little foundation for 
that claim. The crop is usually cut during the hot and dry weather of | 
August and September, and when any soil is suddenly left bare at 
that season the ground is sure to bake and become hard very quickly. 
If the ground is wanted for immediate use it should be plowed within 
a day or two after the millet is taken off, as it will be very hard to 
work a few days later. If, however, it is not needed for some time 
it should be let alone, ae after the fall rains have softened the 
surface it will plow as easily and be as mellow as ground on which 
any other summer crop has been grown. 

Millet is not recommended for the principal crop of hay, for it is 
not as good as some others, but it is one of the best for use in an 
emergency when a hay crop must be made during two or three months 
in summer when the ground would otherwise be idle, and it is also 
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one of the best that can be grown for green feeding during the dry 


weeks of the late summer. | 
COLORADO GRASS, OR TEXAS MILLET. 


Colorado grass, or Texas millet,‘ is valued highly for a late hay crop 
on the river-bottom lands of southern Louisiana and Texas, where it 
is native. It is an annual, growing from 2 to 4 feet tall, very leafy, 
and valuable for both hay and grazing. It prefers rich alluvial soils, 
where it volunteers, like crab-grass, but it does not grow well on dry 
uplands. Like crab-grass, it should be cut early before the seeds 


have matured, when it makes excellent hay. If left until fully ripe 


the stems become hard and a large part of the seed is lost. It has 
not succeeded well on the Atlantic coast or in the northern parts of 
the cotton region, but seems especially adapted to the river-bottom 
lands of southern Louisiana and Texas. The seed may be sown at 
any time during the early summer at the rate of 40 pounds per acre, 
and when one crop has been grown the land will not need reseeding 


the following year. 
CEREAL GRASSES. 


Wheat, oats, rye, barley, and to some extent rice are used both for 
winter pastures and for hay. All except rice are usually sown in 
the fall, as they then give good grazing through the latter part of 
the winter. If the animals are taken off just before the stems begin 
to shoot, a fair crop of hay can be made by cutting the wheat when 
it is in the milk stage and the oats when a little riper. Spring-sown 
oats also make fine hay, but usually do not yield as well as those sown 
in the fall. If wanted especially for grazing, the varieties known as 
Myers Turf and Gray Virginia are excellent, while the Texas Rust- 
proof is more popular for hay. Rye and barley make poor hay, but 
are excellent for winter and spring grazing. For most winter grain 
crops about 14 bushels of seed are used per acre ; for oats the quantity 
of seed is usually a fourth or a half greater. Good hay is made 
in many places from the rice fields which have been cut for the 
grain. Such fields usually make a considerable second growth of 
rice and may even head well, but seldom mature good seed. The 
land on which such hay is made must not be flooded while the second 
growth is coming on, or the leaves will become covered with sand and 
mud and make the hay dangerous for feeding. 


COARSE FODDER GRASSES. 


Several important southern forage crops are closely comparable 
with corn in habit, and as a consequence the methods of culture are 
similar. Like corn they may all be used for pasture, soiling, silage, 


1 Panicum teranum, 
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or dry fodder. These plants are sorghum, teosinte, Japanese sugar 
cane, and Napier grass. The first two are annual, the others peren- 


nial. 
SORGHUM.! 


Sorghum is extensively grown in the cotton region for soiling, 
silage, and hay. The varieties are numerous, but the principal 
ones used in the South are the sweet sorghums, especially Orange, 
Amber, Red Amber, Sumac, Honey, and Gooseneck. The erain 
sorghums are not so desirable, as all or most of the seeds are destroyed 
by the sorghum midge. The crop is remarkable for its ability to 
withstand severe periods of drought and therefore is extensively 
grown in semiarid regions. | 

Sorghum should be planted as soon after corn as the ground is 
thoroughly warm. Where the season is long it may be sown from 
this date to as late as will permit the crop to mature safely, but if 
two cuttings are desired a comparatively early seeding is necessary. 
Sorghum may be sown either in a furrow with a lister or in the sur- 
face soil with &n ordinary corn planter. Sumac sorghum can be 
sown either in rows the same distance apart as Indian corn (36 to 
44 inches), sown broadcast, or drilled in with a grainseeder. Sow- 
ing in rows is usually advisable, as it gives alarger yield. If seeded 
in cultivated rows, 4 to 6 pounds of seed to the acre will be found 
ample. If sown broadcast or with a grain drill, 1 to 14 bushels of © 
seed per acre usually give the best results except in the very dry sec- 
tions, where 2 to 3 pecks are better. Broadcast seedings should be 
thick enough to keep the stalks fine. | 

The crop should be harvested for forage purposes when in the late 
milk stage. Where a seed crop is desired, cutting can be delayed 
until the seed is in the late dough stage without materially decreasing 
the feeding value of the fodder. To some extent the time of cutting 
can be regulated by weather conditions. When grown in culti- 
vated rows it is most efficiently and economically harvested with 
a corn binder and put in shocks of 20 to 30 bundles each. The 
corn harvester is also serviceable if the crop is to be used for silage. 
If sown broadcast or in close drills it is often cut with a mower and 
cured like other hay crops. This method is undesirable, because the 
sorghum is hard to cure and difficult to handle with a fork. <A bet- 
ter method is to cut it with an ordinary wheat binder and allow the 
bundles to cure in shocks. 

Sorghum cut with a corn harvester can be stored in the barn 
after it is thoroughly cured, or it can be stacked in the open. Sorghum 
in bundles or as loose hay turns the water well, so that there is small 
loss from spoiling in the stack. | . 


1Warburton, C. W. The nonsaccharine sorghums. U. 8S. Dept. Agr., Farmers’ Bul. 288, 28 p., 9 fig. 
1907. 
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Properly cured sorghum hay is excellent on account of its leafy 
character. All live stock eat it greedily, the large amount of sugar 
in the stems making it quite palatable. For silage purposes it is 
practically equal to corn. If cut for silage when the seed is nearly 
_ hard, no trouble from spoiling will be experienced. 

Sorghum fodder or hay is an excellent roughage and in many 
localities is practically the only kind used. For milk cows and 
work horses 12 to 18 pounds a day, if supplemented by the ordinary 
quantity of grain, are sufficient. Sorghum roughage will be much 
more effective in fat production if, in connection with it, a small 
amount of some concentrate high in fat, like cottonseed meal, is 
given the animal. Cattle and horses are often carried through the 
winter without the use of grain by feeding them liberally with sorghum 
fodder. 

Sorghum is often pastured, especially to hogs. Cattle are some- 
times poisoned when pastured on second-growth sorghum late in 
the fall, but cases of this kind have been much less frequent in the 


South than in the North. 
TEOSINTE. 


Teosinte is similar in habit to corn and requires a long season of 


warm weather, a rich soil, and abundant moisture in order to succeed 


well. It is useless to plant teosinte where all these conditions can 
not be had. It is a remarkably vigorous grower, reaching 10 or 12 
feet in height, with an unusually abundant supply of leaves and 
slender stems which continue to grow until killed by frost. It is 
planted and cultivated like corn, and if cut when it reaches 4 to 
5 feet in height makes excellent fodder and will produce a second 
cutting fully as large as the first. If left to grow until September 
or October it furnishes excellent material for the silo in greater 
quantity per acre than either corn or sweet sorghum. It is also 
one of the best plants for soiling purposes. The plants stool freely, 
sometimes as many as 50 stalks growing from a single seed; its 
leaves are similar to those of sweet sorghum, but much longer, and 
the stalks contain 8 to 10 per cent of sugar. Its growth is very 
rank, the Louisiana Agricultural Experiment Station reporting a 
SHAG" of more than 50 tons of green feed per acre on rich alluvial 
soil. Its season of growth is so long that it seldom matures seed 
north of latitude 30° N., but it has ripened well at the Florida and 
Louisiana experiment stations. The seed, 4 to 5 pounds per acre, 
should be placed in hills 4 to 5 feet apart each way at about the 
time cotton is planted. The greater distance should be given on 
the richer soils. On lands of only moderate fertility sweet sorghum 
is much to be preferred. 
166598°—20—Bull. 1125-4 
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JAPANESE SUGAR CANE. 


Japanese sugar cane is similar in habit of growth to the ordinary 
sugar cane of Louisiana, but the stalks are more slender and the 
stools larger; it also stands more frost and needs replanting less 
frequently. It is propagated by planting sections of the matured 
canes in the same manner that the Louisiana sugar cane is propa- 


Fia. 2.—Japanese sugar cane, full grown, in Mississippi. 


gated, and its cultivation is practically the same as that needed for 
corn. It may be planted in either fall or spring, fall planting 
being preferable, as that gives it an earlier and better start in the 
spring. It is planted in rows about 6 feet apart, the rows being 
opened by running two furrows to throw out the earth and to make 
a shallow trench in which the canes are laid lengthwise and covered 
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by throwing the furrows back. When an abundance of canes can 
be had for planting it is better to lay two canes side by side the 
entire. length of the row, breaking joints, and so securing an 
even and perfect stand. When canes are scarce only a single line 
need be used. In some cases, if the canes are very large and the 
ground in fine condition, good success is obtained by cutting the 
canes into pieces of three or four joints each and planting them 2 
feet apart. 

On fairly rich soil Japanese sugar cane continues to make good 
yields for many years, though the soil must be frequently and 
heavily fertilized for continuous high yields. On good soils it makes 
40 to 60 tons of green feed per acre, and many growers prefer it to 
sorghum for cows and hogs. The leaves are killed by moderate 
frosts, but the stalks remain sweet unless actually frozen and can 
be kept in good condition through the winter by windrowing. When 
canes are windrowed for keeping them through the winter they are 
cut, and those from four rows are laid lengthwise in the central 
space and covered with sufficient soil to protect them from freezing. 
Care should be taken that the windrowing is done before the canes 
are injured by frost and that the windrows are placed on ground so 
well drained that water can not stand about the buried canes. In 
northern Florida the canes are often left standing in the field until 
the new growth starts in the spring, being cut only as wanted for 
feeding. In addition to its use as a forage plant Japanese sugar cane 
is often used for making sirup, a grower in central Mississippi report- 
ing a yield of 750 gallons per acre, though the Louisiana cane is usu- 
ally preferred for that purpose in localities where both can be grown. 
It is grown quite commonly in Florida and from central Georgia 
westward to central Mississippi. Its cultivation is extending west- 
ward through central Louisiana and Texas. (Fig. 2.) 


NAPIER GRASS. 


Napier grass is a plant of recent introduction which promises to be 
of great value for soiling, for silage, and for grazing. It is a peren- 
nial, growing in clumps like sugar cane and reaching a height of 15 
to 18 feet. (Fig. 3.) The leafy stalks are numerous, sometimes a 
hundred or more in a clump where the plants are not crowded. The 
small seeds are produced in long and slender spikes, resembling those 
of cat-tail millet. The seeds germinate freely, but the usual method 
of propagation is by the use of the stalks, much as sugar cane is 
propagated. When well-matured canes are used for planting they 
may be cut to single joints, cutting about an inch below each eye 
These pieces are planted by pushing them down into freshly pre- 
pared ground until the upper end of the piece is about level with the 
surface of the soil and the eye is down to where the soil is constantly 


28 Farmers’ Bulletin 1125. 


moist. Such planting has been done very successfully i in Florida in 
November and December, but farther north spring planting, using 
two or three joints to gach piece, has been more common. On very 
rich soil the hills should be about 6 by 6. feet, but on thinner soils 
they may be closer. The crop has been grown successfully as far 
north as Charleston, S. C., and has made heavy yields in southern 
Mississippi. When the canes are to be kept through the winter 
they should be windrowed like sugar cane. 

Napier grass is of special value for soiling, as it is eaten greedily by 
cows, bears frequent cuttings well, and grows very quickly after 
being cut. When used for the silo it should be cut twice during the 
season, once before July when the stalks have reached a height of 10 


Fic. 3.—Napier grass, 34 months old. 


to 12 feet, and again just before frost, as that will give a larger total 
yield and the silage will be of better quality. 

Merker grass is a variety of Napier grass that differs in having a 
more slender and more glaucous stalk, more nearly erect, slightly 
narrower leaves, and more numerous spikes that ripen much earlier 
in the season. There seems to be little difference in yield or in 


hardiness. 
LEGUMES. 


Leguminous plants, those belonging to the pea and clover family, 
should be grown in every permanent meadow and pasture, as they 
make a large increase in the total yield, their mixture with the 
grasses makes the feed of better quality, and their cultivation in- 


nn EEL LA ———— ——  —eeeeeee—eee———————EEeeeEEeEe——e—————————EEE—E——~E-[—[———_— ES 


Forage for the Cotton Belt. 29 


creases the productivity of the soil. Many of them are annuals and 
so can be used as catch crops. Some make their growth during the 
summer, others grow only during the winter, while still others are 
perennial and continue a vigorous growth for many years. Many 
of the annuals reseed the ground freely, and so are easily grown 
from year to year. Few of the perennial sorts bear grazing as well 
as some of the grasses, but some of the annual sorts are among the 
best of pasture plants. The hay made from legumes is especially 
valuable for young and growing animals, for animals which are being 
fattened, and for those which are not dens hard work. For hard- 
working animals, like livery horses and fac teams during the plant- 
ing and palatine season, hay made from grasses or a mixed hay 
is preferable to one made wholly from legumes. 

The legumes are not only valuable for hay and pastures, but they 
are also the best plants which can be used for green manuring, which 
is of the highest importance in the cotton region, where the supply 
of humus and consequently of nitrogen in the soil becomes exhausted 
rapidly with the clean cultivation given to cotton and corn and 
the constant warmth of the soil. In few other parts of the country 
is green Manuring more necessary or more profitable than in the 
South, and the growing of legumes provides a large part of the fer- 
tilizer needed for other crops. On this account some legume should 
be included in every system of rotation. 


ALFALFA. 


Alfalfa is undoubtedly the best legume for permanent meadows in 
localities where it will succeed, but it does well in only a small part 
of the cotton region. For its profitable growth it needs a rich well- 
drained soil containing an abundance of lime and having an open 
subsoil. Such soils are found in the black-prairie region of Alabama 
and Mississippi, in the alluvial regions along the Tennessee, Missis- » 
sippi, and Red Rivers, in northeastern Texas, and in the Rio Grande 
region. Good alfalfa soils are also found on many river and creek 
bottom lands where the adjacent hills are of limestone. Alfalfa 
has not been satisfactory when grown on dry clay uplands; and on 
sandy soils it may make two or three good cuttings, but usually dis- 
appears before the end of its first year. It has not been grown suc- 
cessfully in the pine woods or in Florida and the Gulf coast region, 
where it may make a good growth in the spring, but is soon smothered 
out by crab-grass. Soils which are otherwise suited to its growth 
but are low in lime content may be made to produce good yields by 
an. application of lime. The application should be liberal, not less 
than a ton of burnt-lime or 2 tons of ground limestone per acre. 

Seeding may be done from Bieust to October or from February 
to April. Fall seeding is generally to be preferred, as weeds are then 
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less troublesome and a full crop can be obtained the next spring. 
On the black prairie soils of Alabama and Mississippi spring seeding 
is the almost universal practice. This is partly because the fall is 
usually a dry season, partly because weeds give little trouble on these 
soils, and partly because the alfalfa is often sown on land which was in 
cotton the previous season and could not be made ready in time for 
fall planting. A good preparation of the land for seeding is to grow 


a crop of cowpeas or soy beans during the previous summer. Before — 


planting the cowpeas, the ground should be plowed as deep as possible 
and then harrowed smooth, that there may be no low spots where 
water will stand and in order that a mowing machine can run over 
it easily. As soon as the crop of cowpeas or beans is gathered, the 
ground should be disked or plowed very shallow and then harrowed 
until the surface is fine and mellow, after which the alfalfa seed is 
sown at the rate of 25 to 30 pounds per acre and covered by rolling 
or light harrowing. Deep plowing just before seeding is never a good 
practice, as it leaves the subsoil in such a loose condition that the 
plants are more easily thrown out of the ground by winter freezes 
and suffer more seriously in summer droughts. Heavy seeding, 
as above indicated, is always preferable in the South. One can not 
afford to imperil obtaining a full stand for the sake of saving a little 
seed. In many cases the crop rotation is such that seeding can not 
be done in the fall, as when cotton or some other late crop occupies 
the ground. In fact, some growers prefer to plant on old cotton 
land because of its freedom from crab-grass and other weeds. If 


such land is to be used it should be plowed deep as early in the fall 


as the cotton can be picked. If this fall plowing is impracticable 
the spring preparation should be a disking only, as young alfalfa 
plants do not bear drought well when the roots have not reached 
a firm subsoil. Deep plowing should not as a rule be done within 
three months of the time of seeding. 

In all cases the soil should be inoculated with alfalfa bacteria. 


This is best done by the use of soil from an old alfalfa field. Soil » 


from a bur-clover or a melilotus field will answer the same purpose. 
This inoculating soil should be scattered over the new field at the rate 
of about 200 pounds per acre just before the seed is sown and 
harrowed in immediately. Where inoculated soil can not be 
obtained, artificial cultures of the bacteria may be used. In this 
event it is advisable to plant but a small patch of alfalfa, as the 
cultures are not always successful and one is not warranted in taking 
the risk on a large field. If the small patch is successful it will 
furnish an abundance of soil for further inoculation. Land which 
has grown melilotus or bur clover within two years does not need 
inoculation. Most alfalfa fields, even those on soils containing 
considerable lime, are usually improved by an occasional top- 
dressing of lime. 
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When sown as early as August, alfalfa in a favorable season will 
often give a fair cutting of hay in December and may be expected 
to give three to six cuttings of about 1 ton each the following season, 
but if sown in the spring one or two cuttings are all that can be 
expected the following summer. Many planters use alfalfa for grazing 
hogs and find it very profitable. When a field is used for continuous 
grazing itrequires care to keep it in good condition. Itshould not be 
overstocked late in summer or it will be seriously injured. In the 
spring and early summer a good field will carry 12 to 15 pigs per acre, 
or about 1,000 pounds, live weight, of hogs per acre, and the animals 
will make a fine growth. Later in the season the number should be 
decreased or all removed, so as to give the alfalfa a few weeks of rest. 
The pasture should be supplemented with a ration of at least 2 pounds 
of grain a day for each hundred pounds of live weight. 


MELILOTUS.! 


Melilotus, or Bokhara clover, the white sweet clover of the North, 
is a close relative of alfalfa and is an important hay and pasture plant 
on soils which are rich in lime and are not of sufficient depth or are 
in too poor a mechanical condition for alfalfa or red clover. It is 
most abundant in the black-prairie region, where it makes a luxuriant 
growth, even in places where the lime rock is covered with only a few 
inches of soil. If cut while the plants are young, as soon as they 
begin to make flowers, the hay, except for its odor, can hardly be dis- 
tinguished from alfalfa; and as it will give two or three good cuttings 
in a season it is a valuable hay plant. If, however, the plants are 
allowed to become too old and mature before they are cut, many of 
the leaves will drop, the stems will be hard and woody, and the hay 
of poor quality It is also one of the best pasture plants for dry lime- 
stone hills, as it begins its growth early in spring and continues in an 
eatable condition through the entire season. After a field is once 
seeded it continues to produce two crops each season if undisturbed. | 
In many parts of the country it is regarded as a worthless weed and 
is not readily grazed by horses or cattle, but it is not so in the South, 
where it grows on a soil unsuited to most other grazing plants and 
where it is eaten as freely as alfalfa or clover. Seed may be sown in 
September and October or in February and March at the rate of half 
a bushel of unhulled seed or 20 pounds of hulled seed per acre. Usu- 
ally but one cutting for hay can be made the first season, but the sec- 
ond season it will commonly give three cuttings of 1 to 2 tons to the 
acre each. The roots are very large and grow deep, and as most of 
them die and decay at the end of the second year they leave the soil 
in fine condition for cotton or corn. 


1Coe, H. S. Sweet clover: Growing the crop. U.S. Dept. Agr., Farmers’ Bul. 797, 34 p., 11 fig. 1917. 
Sweet clover: Utilization. U.S. Dept. Agr., Farmers’ Bul. 820, 32 p., 13 fig. 1917. 

_____ Sweet clover: Harvesting and thrashing the seed crop. U.S. Dept. Agr., Farmers’ Bul. 836, 23 
p., 13-fig. 1917. 
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ANNUAL YELLOW MELILOTUS. | 


Annual yellow melilotus is closely related to white sweet clover, 
but it does not grow so large, has yellow flowers, and is an annual 
which reseeds the ground freely. It grows most abundantly on the 
alluvial soils near the Gulf coast, where it is often very abundant in 
old rice and sugar-cane fields, making its principal growth in late 
winter and early spring, at which time it is grazed freely. It makes a 
hay nearly or quite as good as alfalfa, but as it usually grows in culti- 
vated fields which are too uneven or too wet for mowing it is seldom 
cut for that purpose. ; 

Although it is seldom cultivated, it is everywhere a desirable volun- 
teer crop, as it gives good grazing very early in the season and adds 
large amounts of humus and nitrogen to the soil. 


RED CLOVER. 


Red clover in the South grows best on the alluvial and black-prairie 
soils and is seldom profitable when sown on sandy pine-woods soil or 
on dry clay hills. It requires a moderately rich soil having a fair 
amount of lime and in good mechanical condition. On sandy soil, 
even where it makes a good start, it is usually choked out by crab- 
grass and other weeds before the end of the first season. Even on 
good soils it rarely lasts more than two years, but it yields so heavily 
and its hay is of such good quality that it is a profitable crop on all 
soils suited to its growth. Land should be prepared as for alfalfa 
and the seed sown early in the fall, not later than the middle of Sep- 
tember in any part of the cotton region, so that the plants may become 
well rooted before winter. Red clover will then make a rank spring 
growth and give a heavy cutting, 2 to 24 tons, in May, a lighter cut- : 
ting in June, and in favorable seasons another cutting in September, — 
though the last cutting may be very light in seasons of a long summer 
drought. The following April or May it will give another cutting 
nearly or quite as heavy as the first, after which the ground should be 
plowed and used for corn or.some other crop, as few of the clover 
plants will live through the second summer. When sown in the 
spring the yield will be very light the first year, the first cutting being 
principally of volunteer grasses and weeds, though one or two fair 
cuttings of the clover may be made later and a heavy cutting the 
following spring, but the total yield from the spring seeding will be 
much less than a fall seeding. One bushel of seed should be used for 
each 5 acres, and in the South it should never be sown with a nurse 
crop. | 

ALSIKE CLOVER. 

Alsike clover varies greatly with the soil on which it is erown, 

making its best growth on rather low heavy soils, being quite per- 
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sistent on dry clay uplands, and of little value on sandy soils having 
a low content of lime. It is a perennial similar to white clover in its 
general habit and persistency, but having nearly the size and vigor 
of red clover, which make it one of the best grazing plants on suitable 
soils. Its yield of hay is light, but it bears grazing well. Alsike 
clover is the best of the clovers for mixing with redtop for wet soils 
and will furnish good grazing long after the grass has stopped 
growing. It should be sown in August or September at the rate 
of 10 pounds of seed per acre. 


Fic, 4.—Crimson clover being harvested for seed with a reaper. 


CRIMSON CLOVER. 


Crimson clover is an annual which begins its growth with the fall 
rains, often giving good grazing from December to April, when it. 
matures its seed and dies. It has succeeded better and seemed more 
at home on the Atlantic coast than farther west, though it has given 
good results in many scattering localities as far west as Louisiana. 
Inoculation is of great importance to its success, and many of its 
failures have doubtless been due to the absence of the proper bacteria. 
It is also very desirable that the seed be sown just before or after rain. 
Many of the failures in the western part of the cotton region are due 
to the dry weather which usually prevails during September and 
October. Under favorable conditions crimson clover reseeds itself 
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even though the ground be plowed and used for some short summer 
crop like millet. 

The hay made from crimson clover is of excellent quality if cut 
when the plants begin to bloom, but if cut after the seed begins to 
ripen it is an unsafe feed, as the hairs from the chaff about the seeds 
often form immense hair. balls in the stomach. The crop gives good 
spring grazing for cattle and hogs, and it is‘a common practice to sow 
the seed between the rows of cotton and corn for winter grazing, 
for its value as a cover crop, and for its fertilizing effects. (Fig)-4.) 


LESPEDEZA, OR JAPAN CLOVER.! 


Lespedeza, or Japan clover, is an annual which is now grown in 
nearly all of the cotton region except on the light sandy soils of 
southern Florida. It thrives best on a soil with a fair amount of 
lime and one that is clayey rather than sandy, but it grows on all 
‘kinds of soil. On very thin or sandy soils its growth 1 is usually so 
low and spreading that 1t can be used only for grazing, while on better 
soils its habit is more erect, reaching a maximum height of 30 inches 
and sometimes making a cd of 3 or 4 tons per acre. The hay is 
fully equal to that of red clover or alfalfa, as the stems are very 
slender and the principal bulk consists of leaves. 

When grown for hay lespedeza usually follows oats. The oats are 
sown in September or October, and in February or March the ground 
is harrowed and the lespedeza seed sown at the rate of half a bushel 
per acre. The lespedeza makes little growth until after the oats are 
harvested, but it then continues to grow until killed by frost. When 
wanted for grazing, the seed may be sown at any time from December 
to March. Many planters secure it in their pastures by cutting some 
of the hay late in the fall and scattering it over the hilltops, thus 
seeding in spots, whence it soon spreads over the whole field. Lespe- 
deza makes its growth late in the season, being of little value before 
May or June, but bears the summer drought well and continues to 
improve until killed by frost. It is the most widespread and most 
valuable self-seeding legume in the entire cotton region. 

BLACK MEDIC, OR YELLOW TREFOIL. 


é 


Black medic takes its name from the fact that the small clusters of 
seed pods are black when ripe. It is called yellow trefoil on account 
of the yellow color of its flowers. The plant is usually a winter- 
growing annual, though it occasionally lives through the summer. 
Nearly its entire growth is made during the fall and winter months, 
mostly prostrate branches 1 to 2 feet long, and reaching only a few 


1McNair, A. D., and Mercier, W. B, Lespedeza, or Japan clover. U.S. Dept. Agr., Farmers’ Bul. 
441,19 p., 6 fig. 1911. 
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inches in height, and so is more valuable for pasture than for hay. 
It is quite hardy and bears heavy frosts with little injury. 

Its most important use is in permanent pastures, as it reseeds the 
ground freely and so needs to be planted but once. Seed should be 
sown in August or September, using 8 to 10 pounds per acre, and the 
ground should be disked or heavily harrowed in order to break the 
crust and make loose material which will cover the seed when the 
first rain falls. It is better to inocculate the seed before sowing. 
This can be done by mixing it with about an equal weight of soil in 
which alfalfa, melilotus, or bur clover has been grown. It is much 
like lespedeza in its growth, except that it grows in winter instead of 
in summer, but its tendency to lodge when the stems become more 
than a few inches in height makes it difficult to save for hay. It is 
an excellent crop for growing on Bermuda grass sod, as it is at its best 
at the time the Bermuda grass affords little feed. 


COWPEAS.! 


Cowpeas are grown more widely in the cotton region than any other 
cultivated lezuminous crop and should have a place on every farm. 
The varieties differ greatly in habit and time of growth. Some pro- 
duce long trailing vines, while others are usually erect and bushy in 


- growth; some will ripen in two months from planting, while others 


require four or five months; even the same variety is greatly modified 
when planted on unlike soils or at different seasons. Cowpeas are 
inexpensive to grow and produce well on all soils except those which 
are very wet. They are excellent for hay or grazing and are the best 
summer catch crop for green manuring and improving soils. Though 
this crop will make a fair growth on very poor soil it responds quickly 
to an application of fertilizer, and as a heavy growth of cowpeas is 
the best possible insurance for a heavy following crop it pays well to 
use any fertilizer which will produce a thrifty growth of vines. 
Cowpeas may be sown broadcast or in drills 3 to 4 feet apart, the 


- first method requiring more seed and less labor, while the drills per- 


mit one or two cultivations, require less seed, are more easily mown 
for hay, and usually give a heavier yield. From 4 to 6 pecks per 
acre are used in broadcasting and from 2 to 3 pecks for seeding in 
drills, though even 2 quarts of some varieties are sufficient when care- 
fully dropped by hand. A common and excellent practice is to sow 
cowpeas between the rows of corn at the last cultivation. 

When cowpeas are sown broadcast with a small-growing variety 
of sorghum, like the Amber, using a bushel of the peas and half a 
bushel of the sorghum seed per acre, the mixture makes fine hay, 
and when sown in drills with a coarser sorghum, like the Orange, 
makes excellent silage. 


1 Nielsen, H. T. Cowpeas. U.S. Dept. Agr., Farmers’ Bul. 318, 28 p., 8 fig. 1908. 
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Saving the hay in good condition is usually a difficult matter in 
unfavorable weather, and for that reason the planting should be 
done at-such a time that the crop will mature during the dry weather 
usually prevailing during September and October. To make the 
best hay the vines should be cut as soon as the earliest pods become 
yellow, though the work may be delayed a few days if rain should 
threaten. When cut at that stage, the vines cure much more easily 
and rapidly than when cut earlier, the total yield is at its heaviest, 
and the hay will be eaten readily and will have a higher nutritive 
value, though it may not be quite so tender. 

A common practice in saving the hay is to start the mower as soon 
as the dew is off in the morning and run it until noon. As soon as 
the upper surface of the cut vines is well wilted a tedder is run over 
the field to turn the vines over and expose them more thoroughly 
to the sun and air. If the crop is very heavy this may have to be 
done twice. When a tedder is not available the work can be done 
with a pitchfork, but this is slower and more expensive. Vines 
which have been cut in the morning and turned in the afternoon will 
usually be dry enough to put into small cocks the following after- 
noon, and if the weather promises to be favorable they should be 
left in these cocks two or three days before they are hauled’ to the 
barn. If it rains before the vines are put in cocks, they should 
not be touched until the surface is well dried and then they should 
be turned as though freshly cut. If the hay is handled promptly 
and properly a light rain does very little harm, even after curing 
_ has begun, and a heavy rain may fall on freshly cut vines and-do 
little orno damage. The vines should be handled as little as possible; 
otherwise many of the leaves will drop and be lost. When the 
weather is fair and settled the freshly cut vines are sometimes rolled 
into bundles as large as can be handled easily with a pitchfork and 
allowed to lie in the field until thoroughly dry. This method saves 
labor and prevents any loss of leaves, but the tangled bundles are 
hard to dry if they should be wet with rain. When peas are grown ~ 
with corn and are wanted for hay it is best to cut the vines and stalks 
together and make into windrows the same day. The cornstalks 
prevent the vines from packing closely, so that they dry more quickly. 
Such hay can often be put in the barn safely two days after it is cut. 
Cowpea hay is often cured by stacking the wilted vines around poles 
4 to 6 feet high with two or three crosspieces nailed on each. A 
still better device consists of four poles 6 feet long joined at the top 
and held 4 feet apart at the bottom by means of crosspieces on which 
the vines are piled so as to cover the pyramid. The object of both 
devices is to permit the air to circulate more freely among the vines 
and so dry them with very little handling and loss of leaves. 
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When fed on well-cured cowpea hay containing a fair number of 
matured pods, horses and mules will keep in good condition through 
the winter with no grain feed. 

The selection of the variety for planting should be determined by 
the use to be made of the crop. If a heavy yield of hay is the prin- 
cipal object, a vigorous upright variety, like the Whippoorwill or the 
Groit, is best. If the crop is to be pastured or left to decay on the 
ground through the winter, any of the trailing sorts, such as the Black, 
Red Ripper, and Unknown, are good. The Blacks are especially es- 
teemed for this purpose, as the seeds do not decay easily. Where 
land is infested with wilt or with root-knot, only varieties resistant 
to these diseases, such as the Iron and the Brabham, should be used. 


SOY BEANS.! 


Soy beans have been cultivated in this country more than 100 
years, but it is only within the last few years that they have become 
an important crop. They are grown both for forage and for seed. 
The number of varieties is very large, and they differ greatly in 
habit, in maturity, in color of flowers, and in color and size of seeds. 
The varieties may be strictly erect, with few or no branches, widely 
branched and bushy, or viny; some ripen within 85 days of planting, 
while others require six or more months to mature; in certain varieties 
the flowers are white, while in others they are purple; the seeds are 
cream, yellow, green, brown, or black. 

Soy beans succeed on the same kinds of soil as does corn, and they 
are less injured either by drought or excessive moisture. They are 
not as well suited to very poor soils as cowpeas are, though they will 
do well on a soil too poor for corn. When planted early in the season 
the soil should be prepared as for corn, making the surface as smooth 
and fine as possible, but when planted after oats or early potatoes a 
thorough disking is all that is needed. Fertilizers are not usually 
profitable, though the yield is often increased by an application of 
acid phosphate. 

Soy beans may be planted fully as early as corn, or the planting 
may be delayed until about three months before frost is expected. 
In most of the cotton region, plantings made from April to June are 
the most successful. Under ordinary soil conditions the planting 
should be very shallow, not more than 1 inch, but may be 2 or 3 
inches where the soil is very light. If soy beans have not been grown 
on the land previously, the seed should be inoculated. The quantity 
of seed needed will vary with the size of the seeds and the size of the 
plants. For the smaller growing sorts, like the Ito San, which should 
be planted in drilled rows 2 to 3 feet wide with the plants 2 te 4 inches 


1Morse, W. J. Harvesting soy-bean seed. U.8. Dept. Agr., Farmers’ Bul. 886, 8 p., 7 fig. 1917. 
The soy bean: Its culture and uses. U. 8. Dept. Agr., Farmers’ Bul. 973, 32 p., 15 fig. 1918. 
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apart, from half to three-quarters of a bushel of seed should be used 
to the acre, but with the coarser growing sorts, like the Biloxi, which 
may be planted 18 inches apart in 5-foot rows, 2 quarts will plant 
an acre. It is nearly always better to plant in rows, so that at least 
one cultivation can be given, as the crop seldom makes a satisfactory 
growth when broadcasted. The choice of a variety for planting 
will depend principally on the use which is to be made of the crop. 
Soy beans are often planted with corn, either in alternate hills or in 
alternate rows. They are sometimes planta’ with corn for silage, 
and in that case a variety which will ripen at about the same time 
as corn should be used, but if not wanted for silage it is better to 
plant a variety which will ripen some weeks later, as it will be less 
injured in gathering the corn. ‘ The yield of seed may vary from 15 
to 50 bushels per acre, 25 bushels being probably a fair average. 

The feeding value of the beans is very high, as they contain more 
protein than cotton seed, the average protein content of 20 varieties 
being 39.15 per cent. The oil content is also very high, so that pork 
made from hogs fattened on soy beans, as also with peanuts, is likely 
to be soft; but when soy beans are grazed by hogs in the fall and 
the hogs are then fed on corn for a month or so the pork will be hard 
and in prime condition. The oil can be extracted from the seed by 
essentially the same methods used to extract cottonseed oil, and it 
commands a high price for industrial purposes. The cake which is 
left after the oil is extracted is used in the same way as cottonseed 
meal and is also a valuable feed. 

Soy beans should be harvested for hay as soon as the pods are well 
filled. If wanted for seed the cutting should be delayed until the 
leaves fall, but not longer, as most varieties shatter seed after ripen- 
ing. Thrashing can be done with an ordinary thrashing machine by 
taking out a part of the concaves and running very slowly. Several 
machines especially designed for the purpose are now on the market. 
When there are only a few beans to thrash a flail will prove very satis- 


factory. Special harvesters for gathering the seed from the plants” 


in the field are now quite generally used in sections devoted to seed 
growing. After thrashing, the seed should be thoroughly dried and 
aired before being stored away, and seed more than a year old should 
never be planted without first being tested for germination. The 
material left after thrashing makes a fair quality of hay. 


VELVET BEANS.! 


The velvet bean is the most vigorous growing annual legume 
cultivated in the United States, and the area of its profitable cultiva- 
tion is very nearly the same as that of the cultivation of cotton east 
of Texas. Velvet beans were grown in Florida at least 40 years ago, 


1 Tracy, S. M., and Coe, H, 8, Velvet beans, U, 8, Dept. Agr., Farmers’ Bul. 962, 39 p., 14 fig. 1918, 
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but at that time only one variety, the ‘‘ Florida,” was known, and as 
it seldom matured seed in any other part of the country and its agri- 
cultural value had not been discovered, it was used mainly as an 
ornamental climber. About 1907, several other sorts, most of them 
from southern Asia, were introduced by the Department of Agriculture. 
Other varieties were produced by crossing and hybridizing, and there 
are now many varieties, differing from each other greatly in length of 
‘season required for ripening, vigor of growth, form of pod, color of flow- 
ers and seeds, and in many other ways. Some varieties ripen so late 
that they can be grown only in southern Florida, while others ripen well 
as far north as Tennessee; some are so dwarf that they make onlystrag- 
gling bushes, while others make vines 50 feet or more in length. They 
produce two distinct types of pods, one covered with a dense, black, vel- 
vety pubescence, as in the Florida, Georgia, and Osceola varieties, 
and in the other type the pubescence consists mostly of- short white 
or grayish hairs, as in the Lyon, Chinese, and Yokohama velvet beans. 
The pods of nearly all the gray-podded sorts have a tendency to split 
open and scatter the seeds when left long in the field after ripening, 
but the black velvety pods seldom shatter. In most varieties the 
pods have more or less short bristles which cause a slight irritation of 
the skin when handled. The pods of some varieties are only 2 or 3 
inches long, and in others they are 4 to 6 inches. The seeds may be 
of almost any color, from white to mottled brown or black. All the 
varieties need practically the same treatment, and the choice between 
them will depend largely on the locality where they are to be grown. 
It is an almost invariable rule that the earlier a variety ripens the 
smaller will be the growth of vine and yield of seed, so the strongest 
srowing variety suitable to the locality should be selected. In alocal- 
ity where the late-ripening sorts will mature if planted early, one of 
that sort should be used for plantings made early in the season. Vel- 
vet beans are not eaten readily until well after maturity, and as they 
are wanted mostly for winter grazing and no fall crop can be planted 
on the ground where they are grown, it is best to select a variety which 
will not mature until about the time when a killing frost is expected, 
so that the ground may be occupied by a growing crop during the 
entire growing season. 

All the varieties of velvet beans except the bush variety require a 
support of some kind in order to make the greatest production of 
seed. Corn serves the purpose well and so is commonly used in the 
place of poles, which would be better but are much more expensive 
and troublesome. Planting with corn is the best and most profitable 
way in which they can be grown. The beans are often planted in 
the same rows and in alternate hills with the corn. This is an excel- 
lent method when one of the smaller growing sorts is used or where 
the crop of both corn and beans is to be used for silage. By this 
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method the growth of the corn is affected very little and its gathering 
scarcely interfered with. When a larger and stronger growth of 
vine is wanted it is better to plant the beans in alternate rows with 
the corn, putting the rows only about 3 feet apart, or, still better, 
planting two rows of corn to one of beans. Planted in the last way 
the beans interfere little with gathering the corn, and even when large- 


Fic, 5.—Velvet beans grown in mixture with corn. 


growing sorts are planted in the rows with the corn they make little 
trouble if the corn is not gathered until after frost has caused the 
leaves of the beans to drop. (Fig. 5.) 

The rate of seeding will vary with the purpose for which the crop 
is grown. When velvet beans are planted with corn and it is desired 
to secure as much corn as possible, they should not be planted so 
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closely as to interfere with its growth, and from 2 to 3 quarts per 
acre will be sufficient, but if a heavy crop of beans is wanted and the 
corn is not of first importance, twice as much seed should be used. 
These quantities are for the small-seeded sorts, such as the Florida 
and Alabama, while for the larger seeded sorts, like the Chinese and 
Osceola, the quantities should be nearly doubled. When planted to 
make the heaviest possible quantity of vines, either for green manur- 
ing or as a smothering crop, from half a bushel to a bushel of seed 
should be used. 

The growing of a smothering crop of velvet beans is the easiest and 
most effective method known for the eradication of Bermuda grass 
and other weeds, and at the same time it gives a large amount of 
winter grazing and puts the land in the best possible condition for 
succeeding crops. When used for this purpose the vines should be 
given no support. 

The vigorous growth of velvet beans together with their large 
yield of seed, which may be gathered or allowed to remain in the 
field without much injury during the autumn and winter, permits 
this crop to be utilized in a number of different ways. 

Velvet beans are seldom used for hay, as the vines become so long 


and tangled that it is very difficult to handle them. But if used for 


this purpose it is necessary to cut the vines before many of the pods 
mature, in order to save the leaves, which are lost rapidly from this 
time until maturity. The hay is rough and coarse at best and is 
not relished by horses and mules. Yields of 2 to 3 tons per acre may 
be obtained. 

Velvet beans have been employed to some extent in the making of 
silage, and for this purpose early-maturing varieties like the Alabama 
are commonly used. With such a variety most of the vine growth is 
wrapped about the cornstalks, and little trouble is experienced in 
cutting the corn with corn knives and in running it through the 
silage cutter. Silage made from this mixture turns black after it - 
has been in the silo for a short time, on account of the juices in the 
velvet-bean plants, but this apparently does not impair its keeping 
qualities or feeding value. Stock eat silage made from this mixture 
as readily as that made from corn alone. Dairymen who have used 
this mixture speak highly of it and now use it in preference to silage 
made from corn or sorghum alone. When the silage is cut so early 
in the season that the bean vines have not become weakened by age 
they will often make a thrifty second growth and mature a fair crop 
of seed. 

The most important use of the velvet bean is as a grazing crop for » 
cattle and hogs in the autumn and winter. I is not grazed well by 
horses and mules or by any stock until after it has been well matured 
or frosted. As the leaves, vines, and pods decay slowly when sub- 
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jected to weather conditions, velvet beans will furnish feed until 
early spring. It is usually better to let the crop stand until it is 
killed by frost, as the leaves will be off the plants at that time and 
the corn may be gathered with less difficulty. The beans needed 
for seed should be gathered before live stock are turned into the field. 
The amount of grazing which will be afforded will, of course, depend 
upon the growth of the crop and the quantity of corn which is not 
gathered, but it is the custom with many cattlemen to allow one- 
third to one-half an acre per month for each steer or cow. The usual 
period for pasturing velvet beans is about three months, but this 
may be shortened or lengthened, as deemed advisable. When the 
acreage of beans is large and there are not sufficient cattle to 
stock the pasture at this rate, the grazing is often continued for four 
or five months, but there is necessarily some loss of feed through 
decay. Hogs should be permitted to follow the cattle, as they will 
consume practically all the beans which have been broken from the 
plants and wasted by the cattle. A common practice is to allow one 
or two hogs in addition to the cattle for each acre of beans. 

On the heavier soils there is some danger of packing the land if 
grazing is continued in rainy weather. On this account pasturing 
on such soils should be done with more care than on sandy lands. 

A good stand of velvet beans should produce about 200 pounds of 
beef and 100 pounds of pork per acre. When hogs alone are grazed 
the yield of pork should be 300 to 500 pounds per acre. Velvet 
beans are not a perfectly safe feed for pregnant sows, as apparently 
they sometimes cause abortion, nor for very young pigs, on which 
they sometimes cause sores, but they are perfectly safe for all other 
animals. Many breeders claim that the beans are never injurious 
when the sows have constant access to water. Cattle eat the entire 
plant, including the pods, but hogs reject the pods, so it is better to 
have cattle precede the hogs in grazing. As the beans contain rel- 
atively little oil they do not make the pork soft, as is the case when 
hogs are fattened on cowpeas and peanuts. 


The pods and seeds are sometimes gathered and ground into meal 


for feeding cattle and hogs, but as hogs do not like the pods the 
meal must be ground very fine or they will not eat it. Cattle eat the 
meal with relish, but it is doubtful whether the grinding pays for its 
cost, as tests made at several of the southern experiment stations 
show that there is little difference in feeding value between the 
whole beans and pods and the meal. When the beans and pods are 
fed to cattle they are eaten better if soaked in water for 12 hours 
before feeding, as they can then be masticated much more readily. 


VETCHES. 


Of the many kinds of vetch that have been tested in the cotton 
region only three, the hairy, the common, and the Augusta, have come 


4 
. 


; 
. 


ee ee a ee ee 


Forage for the Cotton Belt. 43 


into general use there. All are winter-growing annuals and reseed 
the ground so freely that with proper management they may per- 
petuate themselves indefinitely. The hairy vetch is the strongest 
growing of the three and produces the heaviest yield. All prefer a 
soil containing a fair amount of lime. 

Hairy vetch does well in all the black prairie and alluvial regions, 
where it is usually grown with winter oats or rye. Seed is sown in 
September or October, using about a bushel of oats or half a bushel 
of rye and from a peck to half bushel of the vetch. In favorable sea- 
sons the crop will give good grazing from December to March, after 
which the stock should be taken off to give the vetch a chance to ma- 
ture seed. When the vetch seed begins to ripen, about May, the mix- 
ture will yield about a ton per acre of hay which is of the very finest 


Fic. 6.—Hairy vetch growing at Arlington Farm, Va. 


quality, and enough of the vetch seed will be scattered on the ground 
to reseed the field for the following season. During the summer the 
ground may be used for corn, millet, or any other short-season crop 
and if plowed and reseeded with oats in September will make a better 
yield than in the previous season. On lands set in Johnson grass 
some growers plow after the last cutting in September and seed with 
vetch and oats. This gives good winter grazing, a crop of mixed 
vetch and oat hay in April or May, and two heavy cuttings of Johnson 
erass during the summer, after which the ground is again plowed and 
seeded with oats only, as the vetch does not usually need reseeding. 
(Fig. 6.) . 

Augusta vetch needs about the same treatment as hairy vetch. 
However, it is much more persistent in meadows not given cultiva- 
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tion and is one of the best kinds for pasture lands. It is one of the 
earliest maturing of the vetches. On bottom lands producing John- 
son grass hay in thesummer, Augusta vetch in combination with other 
volunteer winter annuals, such as hop clover and grasses, occupies 
the land in winter to advantage and produces winter pasturage or an 
early crop of hay. The seed of this vetch is small, and about 30 
pounds per acre is all that is required in sowing. 

Common vetch is used more or less throughout the South, but has 
not given consistently good results. The strains of common yetch 


differ in winter hardiness and other characteristics, and these differ- 


ences may account for the varied success. In general, common vetch 
is handled the same as hairy vetch. Its seeding rate, however, should 
be about 60 pounds to the acre. | 

All vetches grow much more vigorously and seed much more freely 
when grown with oats or some other crop which at least partly sup- 
ports the vines, as they make a poor-growth and do not seed well 
when lying flat on the ground. | 

Some of the native vetches, especially the Louisiana, occur in many 
meadows and are highly valuable, but their yield is so much less that 
their cultivation is much less profitable than the three mentioned. 

When planting vetch for the first time it is necessary to inoculate 
the land by using soil from an old vetch field or by the use of cultures 
if soil is not procurable. 


FLORIDA BEGGARWEED. 


Beggarweed is an important forage plant from central Florida 


northward to southern Georgia and Alabama, and occasionally far- — 


ther north. Itis an annual which makes its growth late in the season 
at the time that crab-grass is growing most rapidly, the two usually 
being found together. The plant is erect and grows to a height of 5 
to 7 feet on good soils. When cut at the right time and properly 


cured it makes a superior hay, but it must be handled carefully. If 
allowed to become too old before it is cut, many of the lower leaves are 


lost and the stems become woody. After cutting it should be wind- 
rowed as soon as wilted, to prevent the leaves from dropping. To 
make good hay it should be cut when not more than 8 or 4 feet high, 
usually in July, and a second cutting can be made a few weeks later. 
Although not sufficiently bulky for use in filling a silo, a little of it 
mixed with other material adds greatly. to the value of the silage, as it 
gives a marked June flavor to butter even when used in midwinter. 
Its greatest value, however, is as a grazing plant in late summer and 
early winter, it being even more fattening than alfalfa or cowpeas. 
Florida beggarweed usually makes a scattering and uneven volun- 
teer growth on land which has not been plowed during the year, 
though when occasional strips are left standing at the second cutting 
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and the field in then harrowed crosswise to scatter the seeds a good 
crop is grown the second season after plowing. The better practice 
is to reseed the ground after oats, melons, or some other early crop 
has been removed, using 20 to 30 pounds of the rough seed per acre. 

In the region where it is grown most commonly beggarweed is 
seldom seen as a volunteer crop on newly cleared lands, but is more 
or less abundant, growing with crab-grass and Mexican clover in 
nearly all old fields, especially in corn and cotton, where it springs up 
after the crops are laid by and furnishes a large amount of good graz- 
ing after the crops have been gathered.. Some cotton growers object 
to it in their fields, as the immature seeds are somewhat rough, and 


Fic. 7.—Kudzu, showing its heavy vegetative growth. 


when the stalks are switched about by the wind the seed cotton is 
often pulled from the bolls. 

Beggarweed is easily killed by a single cultivation in late summer 
and soon disappears from fields which are not plowed. Although it 
is a crop of secondary importance and seldom used alone, it is a wel- 
come addition to any hay crop, and when so abundant as to afford 
good grazing it willfatten horses, mules, and cattle more rapidly than 


most other plants. 
KUDZU. 


Kudzu! is a large-leaved, woody, leguminous vine, native to 
Japan, which grows with remarkable rapidity. It succeeds better 
on clay soils or soils with a clay subsoil than on sandy soils. Where 
the-summers are warm and moist it grows with great luxuriance. 


1Pueraria thunbergiana, 
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(Fig. 7.) Kudzu isa most excellent vine for arbors and porches, for 
which purpose it is grown in most of the southern cities, climbing 
to a height of 60 feet or more. It succeeds well, however, as far 
north as Nova Scotia. The leaves resemble in a oneal way those 
of the common bean, but they are larger and angular lobed, besides 
being tougher in texture; the stems and leafstalks are schksw hae 
hairy. As far north as Washincton the vine will bloom, but only 
occasionally and then late in the fall. The blossoms are dull purple- 
red and hang in clusters. The pods are thin, very hairy, and rarely 
mature in the latitude of Washington. Kudzu is usually propagated 
by layers or roots. The vines are very long, and take root at any 
joint which rests on the ground. It can be grown from seeds, but 
the young seedlings are very weak and tender, so roots are preferred. 
The roots are usually planted about 8 by 8 feet in cornfields, and if 
the corn is kept well cultivated no attention need be given the kudzu 
during its first season. Planting should be done very early, January 
or February being the best months, as it begins its new growth very 
early in the spring, after which the transplanting is seldom satis- 
factory. During the second season no other crop can be grown on 
the land, and the kudzu should have the ground well covered with 
vines and roots. Under favorable circumstances a moderate cut- 
ting of hay may be made, or it may be grazed lightly just before 
frost is expected. It is not until the third season that a full crop 
can besecured, but after that heavy, abundant crops may be expected. 
Though the vines are long and tough they are not especially difficult 
to handle. In mowing, a scythe blade or something similar should be 
fastened vertically to the outer end of the cutter barso that theswaths 
will be separated. Raking is usually done with a fork, pulling the 
vines into small piles which can be handled easily in loading a wagon. 
When made into hay the vines retain the leaves much better than 
most other legumes, and the hay is injured very little by rain which 
may fall upon it when nearly or-quite dry. The hay is usually rather 
dark in color, but is eaten greedily by all kinds of stock, being espe- 
cially one for colts and calves. When grown on a rich soil, at 
least three cuttings of 2 to 3 tons each may be expected, and total 
yields of 10 tons are often claimed. 3 

Kudzu is used more largely for grazing than for hay, most graziers 
preferring to have two fields which are grazed alternately, although 
the Georgia Experiment Station has made a series of tests which in- 
dicate that continuous moderate grazing gives the best results. It 
is not desirable for grazing dairy cows, as it often affects the milk 
unpleasantly. Some graziers prefer to let it grow through the summer 
and make a dense mass of vines and foliage, 2 to 4 feet deep, and then 
oraze it during the dry weather of September and October when other 
pasturage is getting dry and scarce. , 
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The principal objection to the plant is that it requires a long time 
to make full growth and that, being a perennial, it can not be used in 
arotation. There are many places on rough and waste land, however, 
on which it can be grown to advantage, and it is easily killed by 
plowing in May or June. 

. PEANUTS.! 

Peanuts are grown throughout the cotton region, as the»crop 
requires about the same climatic conditions as cotton. A large pro- 
portion of the crop is harvested for the seeds,.with the incidental 
production of much excellent hay, but to a large and increasing 
extent peanut crops are utilized by pasturing with hogs. (Fig. 8.) 


Fic. 8.—Piling peanuts for hay. 


There are many varieties of peanuts, and all furnish excellent 
pasturage, but probably the best for forage purposes are the Spanish 


and the Valencia. 


Hogs gain rapidly on peanuts, but the pork produced is soft and oily 
and so brings a lower price on the market. 


MISCELLANEOUS FORAGE CROPS. 


While grasses and legumes furnish by far the most important 
forages, other plants, especially those with tuberous roots or very 
succulent foliage, are often useful and desirable. Among those grown 
in. the eauhert States are Mexican clover, Terasalent artichokes, 
chufas, sweet potatoes, cassava, and rape. 


1 Beattie, W. R. The peanut. U.S. Dept. We ., Farmers’ Bu. 431, 39 p., 20 fig. 1911, 
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MEXICAN CLOVER. 


Mexican clover, sometimes called ‘pusléy” or “purslane,” though 
entirely different from the plant known by those names in the North, 
is not a true clover, but belongs to the same family as the madder, 
bedstraw, and a number of other common plants. It is an annual 
of much the same habit of growth and size as common red clover, but 
the leaves are opposite and simple instead of alternate with three 
leaflets. It grows most abundantly in cultivated fields from which 
early crops have been removed and often makes a heavy growth in 
corn and cotton after those crops have been laid by. It is seldom 
planted, as, like crab-grass and beggarweed, it makes a volunteer 
growth late in the season. It is doubtful whether the yield would 
be increased materially if it were sown early and the ground given 
up to it through the whole summer. — It is common in old fields near 
the coast from Florida westward to Mississippi. It makes a fair 
growth on soils too poor for most other crops and may be used both 
for hay and for grazing. Although the hay is not of the best quality 
it is eaten readily by most farm animals, and as it is usually more or 
less mixed with crab-grass and beggarweed it adds largely to the bulk 
and value of an inexpensive crop. When used for grazing it is more 
valuable for hogs than for other stock, though eaten well by mules 
and cattle. It can be grazed from about June until after heavy 
frosts and*will then reseed the ground abundantly. : 

The seeds are very small and difficult to save, though they are 
sometimes beaten out with flails or gathered from the bottom of a 
mow in which the hay has been stored. From 4 to 5 pounds per acre 
are sufficient for seeding, but the common method of distributing 
the plant is by mowing after some of the seed is matured and scatter- 
ing the hay over the field on which the crop is wanted the following 
season. A planter in northern Florida who has grown beggarweed 
15 years reports that he has kept 4 horses and 20 hogs in good condi- 
tion for 8 months on a field of 7 acres. The field had been in oats 
the previous season and the growth was somewhat mixed with crab- 
grass and beggarweed but was mostly Mexican clover. A southern 
Mississippi grower states that these plants double the yield of his 
volunteer hay crop and that the mixture is worth fully as much as 
any hay he can buy. ; . 

Although it is not a nitrogen-gathering plant like the true clovers, 
the growth of Mexican clover is usually volunteer and so costs 
nothing. .It protects the surface of the ground from the scorching 
sun in summer and washing rains in winter and adds humus to the soil. 
The plant should be regarded as an inexpensive substitute for some- 
thing better rather than one to be sown and cultivated carefully. 
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CHUFAS. 


Chufas are a profitable crop on sandy soils for winter grazing by 
hogs and poultry. They grow best on soils which are light and sandy 
and yield well with moderate cultivation. They involve no expense 
for gathering and storing except for the small number of tubers 
which may be wanted for the following season. Chufas should be 
planted in early spring about a foot apart in rows 3 feet apart or as 
close as they can be cultivated conveniently, using about half a 
bushel of tubers per acre. No special care is required except to keep 
the ground free from weeds. They can be used from September to 
January. Many growers claim that the tubers are more fattening 
than peanuts. The quality of the pork is no better than that pro- 


‘duced by feeding peanuts. — 


RAPE. 


Rape is an annual, very succulent plant belongmg to the same 
family as the collard and haying much the same habit of growth. It 
grows well only during cool weather, bearing severe frosts without 
injury but languishing when hot weather comes. It is especially 
desirable for cattle, sheep, and hogs and is usually pastured. It 
should be sown as early in the fall as the nights become cool, or about 
September, and will then be ready for grazing in six to eight weeks. 
Later sowings will furnish grazing until late winter, and very early 
spring sowing will give late spring feed. It is seldom profitable to 
sow rape later than April 1. It should be sown on a rich soil such 
as would be used for growing cabbages, planting in drills, so that it 
can be cultivated at least once, and 3 to 5 pounds of seed should be 
used per acre. The variety known as Dwarf Essex is the best for 
general use. Cattle and sheep should be grazed carefully at first, 
as overeating is liable to cause bloating, and dairy cows should be ~ 
grazed on it only soon after milking, as when grazed just before 
milking the rape is likely to give the milk an unpleasant flavor. 
Hogs may be grazed on it indefinitely without danger of injury. 


SWEET POTATOES. 


Sweet potatoes are very easily grown and make heavy yields in all 
the pine-woods regions and in other sections having sandy soils. In 
the southern part of the cotton region they can be planted at any 
time from March until July, and so can be had ready for use from 
August until midwinter, though those planted early in the season do 
not yield as heavily or keep as well as those which are planted later. 
They are used quite extensively for grazing hogs, and as they make 
from 4 to 6 tons of tubers per acre and cost nothing for gathering 
they are an inexpensive feed for fall fattening. The vines make 
unusually good feed for dairy cows and should be used for that pur- 
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pose whenever possible. They are so succulent that they are difficult — 


to make into hay, but will keep in good condition for feeding for a 
long time after they are cut. 


JERUSALEM ARTICHOKES. 


Artichokes make a valuable grazing crop for hogs in the northern 
and central parts of the cotton region, but yield less heavily and are 
less desirable farther south. They require the same soil, methods 
of planting, and cultivation as Irish potatoes, but yield much more 
heavily and are worth fully as much for feed. They are strictly a 
winter feed, not being well matured until December. From that 
time until March they furnish perhaps the least expensive roots grown 


for hog feed. No special cultivation is needed except to keep down. 


weeds. When the crop is matured, enough of the tubers for planting 
the next season should be plowed out and buried like potatoes, after 


which the hogs may be turned into the field. ‘Though the hogs will | 
leave a few of the tubers in the ground, it is not well to depend on _ 


them fora crop the following year, even when they are to be grown 
on the same ground. Such scattered tubers may make a fair stand, 
but they will be so irregular that the ground can not be cultivated 
and the yield will be small. It pays much better to plow the ground 
and to plant in regular rows. | 

Even with the most careful digging a few tubers will be missed, 


and these will make a volunteer growth the following season. Many : 
farmers object to them on that account, but if the volunteer plants _ 


are plowed out or hoed off in midsummer after the old tubers have 
become exhausted and before the new ones have formed there will 
be no further growth. While artichokes alone are a poor ration 
either for growing or fattening hogs, 3 bushels of them fed with 1 
bushel of corn are fully equal to 2 bushels of corn, and the fresh feed 
which they give keeps the animals in much better health than when 


fed on corn alone. 
CASSAVA. 


Cassava was formerly grown quite extensively from Florida and 


southern Georgia westward to southern Texas, but other root crops, 
especially sweet potatoes, can be produced at less cost in most of the 
region, so now the cultivation of cassava is confined almost wholly 
to central and southern Florida. 

Cassava does best on light sandy soils, on which it yields 5 to 7 
tons of roots per acre. The roots are similar in appearance to those 
of sweet potatoes, but are much longer and make an excellent feed 
for cattle and hogs. Cassava is propagated by sections of the old 
stems, which are cut into pieces 4 to 6 inches long and planted about 
4 feet apart each way, the cultivation being the same as that given 
to corn. Cassava should be planted about the same time as cotton, 
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the crop maturing from October to November. The roots will 
remain in the ground all: winter in good condition, but as they decay 
in a few days after exposure to the air they should not be dug until 
wanted. The stems which are used for planting are killed by mod- 
erate frosts and are difficult to preserve in good condition through 
the winter except in the extreme South. The best method of pre- 
serving them, where heavy frosts occur is to cut them when well 
matured and bury them in a dry place where they will not become 
frozen. 

HAY CROPS. 


A good hay plant should make a large growth, be leafy, have fine 
and tender stems, be palatable, and grow so erect that it can be cut 
readily with a machine. If the meadow is to be permanent the 
plants should be perennials, while if temporary, annual plants are 
usually more profitable. If the hay is to be used exclusively for 
dairy cows, fattening stock, or for young and growing animals, the 
plant should be a legume, but the true grasses make a hay which is 
more satisfactory for livery horses and other animals doing hard 
work. If the hay is to be sold, of course the choice of grass will 
depend on the demands of the market to be supplied. It is often the 
case that hay can be made which is so palatable and nutritious as to 
be highly valuable on the farm, but so coarse and unattractive in 
appearance as to be almost unsalable on the market. Such hay 
should be valued by its feeding rather than by its market value. 
Cowpea hay mixed with cornstalks, cockleburs, and ragweed may 
have little sale value, but it will keep mules in fine condition through 
the winter without the addition of any grain. For ordinary farm use 
hay made from a mixture of both lezumes and grasses is more desir- 
able for general feeding than hay made from either alone. 


PREPARATION FOR PERMANENT MEADOWS. 


In the cotton region, where a crop of good hay can be grown in 
almost any three summer months when the fields are not in use for 
other purposes, annual and catch crops furnish a large part of the hay, 
and permanent meadows are less important and less common than 
farther north, though they are profitable in many localities. The 
most productive meadows are usually those which contain at least 
two kinds of plants, one of them a legume which makes its best 
growth early in the season and the other a grass which gives its 
heaviest yield in the summer and fall. After a field has been used 
for such crops during two or three seasons the yield of hay is so 
decreased that it is usually better economy to plow and harrow or 
disk the field in the fall, after the last cutting for hay, which will 
leave it in the best possible condition for cotton or grain the fol- 
_ lowing spring. 
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A permanent meadow requires a rich soil, thorough preparation of 
the ground, and constant care. Before it is planted the surface 
should be made smooth and even, so that there will be no ridges or 
ditches to interfere with the use of the mowing machine or the rake, 
and. all low spots should be filled in or drained so that water can not 
stand to kill the grass. None of this work can be done after plant- 
ing without serious injury to the stand. If the soil is not rich it 
should be made so by the use of stable manure or by the plowing 
under of a crop of cowpeas. Such fertilizing is usually much more 
effective than the use of commercial fertilizers, which furnish no 
humus, one of the greatest needs for the production of heavy yields 
of grass. If the iand is too poor and thin to make a good yield of 
cowpeas it is too poor for a meadow, and if it can be made to pro- 
duce a good yield of pea vines the success of the following hay crop 
is practically assured. , 

The profitable life of a meadow depends largely on the kinds of 
plants used, the character of the soil, and its treatment, the treat- 
ment being, perhaps, the most important factor. Where the grow- 
Ing season is nearly continuous the roots of any perennial hay plant 
soon become so numerous and densely matted that an occasional 
plowing and harrowing of a crop like Bermuda grass or Johnson grass 
is highly beneficial, and the disking of a crop like alfalfa will stimulate 
a More vigorous growth. No meadow can continue to make heavy 
yields without the use of fertilizers, which should be highly nitrog- 
enous for the true grasses and rich in phosphoric acid and lime for 
the legumes. A winter top-dressing with stable manure is the best 
fertilizer for any meadow, but is not often available in the cotton 
region. Such manure should be applied after the last cutting in 
the fall and disked or leveled with a heavy harrow early in the 
spring. It makes little difference whether the disking precedes or 
follows the application of commercial fertilizers. 


PLANTS FOR PERMANENT MEADOWS. 


The best grasses and legumes for permanent meadows differ widely — 
in different parts of the cotton region. In the northern section tim- 
othy does well in some localities, but it can not be depended upon 
farther south than Tennessee and the Carolinas. In the greater part 
of the cotton belt Bermuda grass and, in limited areas, Johnson grass 
are the more important plants for permanent meadows. The seed- 
ing with legumes (alfalfa, clover, and the like) and with the perennial 
grasses should be done early in the fall, if possible, so that the young 
plants may have time to become well established before cold weather 
and be ready to begin a vigorous growth with the first warm days of 
spring. No nurse crop should be used, as the early growth of the 
hay crop will need all the space before the nurse crop 1s ready for har- 
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vesting, nor should any permanent meadow be pastured during the 
first winter. Alfalfa and red clover make their best growth on land 
which is well suited to Johnson grass and usually more or less thickly 
set with it, and the mixture makes a meadow which is very produc- 
tive of hay of fine quality; in fact, most feeders prefer this mixed 
hay. 

If Johnson grass is already growing on the land where the meadow 
is to be established no further attention need be given it, the clover 
or alfalfa being seeded in the fall. Such meadows give two to four 
cuttings annually, the earlier cuttings being largely of alfalfa or 
clover, while the later cuttings will contain a larger proportion of John- 
son grass. In the black-prairie region and on the heavy black lands 
of ‘Texas, Johnson grass alone is used largely in permanent meadows, 
usually giving three annual cuttings. It is important that this grass 
should be cut as soon as it begins to head, both because it makes a 
finer and better hay at that time and because it then has no seed 
sufficiently mature to scatter the grass into fields in which the manure 
may be used. All Johnson grass meadows need an annual plowing 
to break up the hard surface and to prevent the roots from becoming 
so matted that growth is weakened. Many growers take advantage 
of this fact to grow other crops on the same ground. The grass is 
plowed in September or October after the last cutting and is then 
seeded with winter oats and vetch, usually for hay. After this is 
harvested two or three cuttings of the Johnson grass are made before 
the land is again plowed and seeded the following September. 

For rich river and creek bottom lands Bermuda grass is one of the 
best hay grasses, as on such soils it makes a heavy yield, 4 to 6 tons 
per acre in three cuttings. As it starts rather slowly, it is better to 
plant some other crop on the ground at the same time the Bermuda 
grass is planted. If the ground is seeded with vetch, either the 
smooth or the hairy variety, the yield of the first cutting the follow- 
ing spring will be much increased and the quality of the hay greatly 
improved. When planted late in summer a quick growth can be 
obtained by sowing Italian rye-grass at the rate of 20 pounds per 
acre and covering it by light harrowing. The rye-grass will cover 
the ground in a few weeks, make excellent grazing or a moderate 
yield of hay the following spring, and then gradually disappear as 
the Bermuda grass occupies the ground. This use of rye-grass is 
specially desirable in the making of lawns and in securing an immedi- 


_ ate growth of grass about the house. Bermuda grass forms such a 


dense mat over the surface and yields so heavily that the meadows 
need an occasional fertilizing and breaking up to keep them in the 
best condition. For such fertilizing well-rotted stable manure is the 
best thing which can be used. It should be spread evenly in the fall 
and then the field gone over early in the spring with a disk harrow 
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set at such an angle that it will cut the matted sod but will not tear 
it up enough to leave the surface rough. If stable manure is not 
available cottonseed meal should be used, applying it immediately 
after the disking. Dallis grass is a valuable constituent of perma- 
nent meadows in certain localities, especially in the northern part of 
the cotton region, but on account of the high price of the seed it is 
seldom sown. Along the Gulfcoast, particularly in Florida and south- 
ern Texas, Rhodes grass is one of the most productive grasses which — 
have been grown; in sections of Florida where the soil is damp and 
mucklike, Para and Carib grasses are more productive than any 
others, while on the marshy lands in southern Louisiana the paille 
finne grass gives heavy yields. 


TEMPORARY MEADOWS. 


Temporary meadows of short-season annuals grown for hay are of 
much greater importance in the cotton region where crops may be 
grown throughout the entire year than they are in sections where the 
growing season lasts only six to eight months and the growing of such 
crops would interfere with the other regular crops on the farm. Both 
summer and winter crops can be used in this way. Not only can they 
be grown without interference with other crops, but they can also 
be made highly beneficial to the land by protecting it from washing 
Tains and the scorching sun and, if legumes are used, by adding nitro- 
gen to the soil. 

Among the summer crops which can be grown for hay, cowpeas, 
lespedeza, beggarweed, Mexican clover, crab-grass, the millets, Natal 
grass, and the sorghums are the more important. Of these, all except 
sorghum may be grown during the last three months of warm weather 
and on land which has been used for some other crop earlier in the 
season. Crab-grass, beggarweed, Natal grass, and Mexican clover 
are usually volunteer crops, and though their yield is not often heavy, 
commonly not more than about 1 ton per acre, they are made with 
no expense except for the harvesting and so are very profitable. 
Cowpeas make a hay that is worth fully as much as red-clover hay, 
and it is generally believed that the expense of growing the crop is 
fully met by the effect on succeeding crops. The fertilizing value 
of cowpeas is so well recognized that many planters furnish the 
seed and the use of land free to their tenants for the increase which 
it gives to the following crop. A great deal of cowpea hay is made 
by planting the peas in the cornfields at the time of the last cultiva- 
tion and then mowing both the stalks and vines after the corn has 
been gathered. Such hay looks rough and coarse, but is rich and 
nutritious. 

Lespedeza is an important hay crop in many parts of Louisiana, 
Mississippi, and Alabama, and there is no apparent reason why it 
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should not be equally profitable in other parts of the Gulf States 
having heavy lime soils. When grown for hay it is usually sown on 


oat land early in the spring and will then make a yield of 2 to 3 tons 
per acre after the oat crop has been harvested. 


When it is desirable to secure a crop of hay in the shortest possible 
time one of the millets should be used, as they are ready to cut in 40 
to 50 days after seeding. 

Winter-growing annuals are used mostly for grazing, but they 
often make profitable hay crops. Among the best of them for hay 
are the vetches, crimson clover, oats, and wheat, all of which can be 
sown after a corn crop has been harvested and can be cut for hay in 
time for planting corn the following spring. Cotton occupies the 
ground so late in the fall and must be planted so early in the spring 
that hay can not be grown profitably on the same ground, though 
good grazing is often secured. The best hay which can be grown 
during the winter is a mixture of oats or wheat and hairy vetch, 
and when on a suitable soil the yield is from 14 to 2 tons of dry hay 
per acre. While each of these three crops is often grown alone for 
hay, the yield is much greater and the hay much better in quality 
when vetch is grown with the grain. While it is easily possible to 
secure good yields of hay from a winter crop, the practice of grow- 
ing such a crop is not likely to become general, since it matures at 
a season when it cures slowly and when the farmer is usually crowded 
with other work. : 

MAKING HAY. 


The best time for cutting hay differs almost as much as the methods 
of curing. Most grasses should be cut as soon as they are well headed; 
the millets and Johnson grass should be cut as soon as the heads begin 
to show from the boot, but the winter grains should stand until the 
seed is in the milk stage. Legumes like cowpeas and soy beans, in 
which. the seed is an important part of the forage, should not be cut 
until the earliest pods begin to mature, but perennial legumes, such 
as alfalfa and the clovers, should be cut as soon as they are well in 
bloom. i 

It is impossible to give definite rules for making and curing hay, 
as the processes must change with the kinds of plants from which 
the hay is made, with the yield, and with the climate. There are, 
however, a few general principles which should always be observed. 

The best hay made from any crop is always that which is made the 
most quickly and with the least exposure to sun and air. ‘Too much 
exposure to the sun bleaches the hay, making it less attractive when 
placed on the market and also less palatable and less digestible. 
Nearly all kinds of hay should be put in the windrow the day after 
they are cut, and many of the finer and lighter kinds, like Bermuda 
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crass, Natal grass, and redtop, should be put in the shock. Even 
slow-drying hays, like cowpeas and alfalfa, should be raked into 
windrows as soon as well wilted to avoid the loss of leaves when 
handled too dry, and they can be put in shocks by the second day. 
(Fig. 9.) After hay has become half dried it will cure perfectly even 
when in shocks of considerable size, and it is much safer there than 
on the ground. As soon as the shocks are well cured and even before 
they become bone dry in the middle they should be hauled to the 
barn or stack to avoid damage from rain. The bleaching on the 
outside of the shocks injures the hay, and the sooner it can be put 
into the barn after being cut the better will be its quality. 


Fig. 9.—Placing alfalfa hay in the cock. 


PASTURES. 


Much of what has been said in relation to the formation of meadows 
applies equally well to the formation of pastures, except that in a 
field designed for a permanent pasture a much greater variety of 
plants is desirable. Bermuda grass and carpet grass are the founda- 
tion of all good permanent pastures in the cotton region, the former 
being superior on all heavy soils, the latter on lighter sandy soils. 
One or both of these grasses, together with any others that promise 
success, should be planted in every pasture. In the South pas- 
tures should give good grazing during eight or nine months of the 
year and some grazing during the other three or four months. While 
Bermuda grass and carpet grass- are superior for general use, both 
start slowly and when first planted should be supplemented with 
some kind of rye-grass for a quick winter growth, orchard grass for 
woods pastures, redtop for wet ground, and Dallis grass for heavy 
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clays. Every permanent pasture should have a good proportion of 
legumes, and of these lespedeza, melilotus, bur clover, vetch, white 
clover, and alsike clover are the most satisfactory. Lespedeza is 
best for the dry clay hills and melilotus for lands rich in lime, and 
lespedeza, bur clover, and the vetches are valuable additions to 
Bermuda grass sod. White clover comes in naturally in every pas- 
ture, and alsike clover should be sown on all wet or heavy soils. 
Wild lands will furnish a certain amount of grazing, and even when 
they can not be plowed their natural condition can often be greatly 
improved by going over them with a heavy harrow or a disk and 
then seeding with forage crops suited to the conditions. To make a 
good pasture on land which has never been cultivated is a very slow 
process. Wherever it can be done it will pay to plow and harrow 
the ground, even where trees and stumps are so numerous that not 
more than half the surface can be disturbed. A really good pasture 
requires as good soil, as much work in its preparation, and as careful 
handling as any field on the farm. After the ground has been plowed 
or disked and the seed sown, grazing should be delayed until the 
young plants become so firmly rooted that they will not be pulled 
out by the grazing animals. When seeding is done in the fall the 
field should never be grazed until the spring growth is well started. 


PASTURE WEEDS. 


There are two weeds which sometimes make serious trouble in 
permanent pastures—the bitterweed and the garlic, or wild onion. 
Bitterweed may be held in control by mowing often enough to 
prevent its seeding, usually twice in a season. The destruction of 
the wild onion is a more difficult matter. It can be killed by a very 
deep plowing of the ground in September or October, followed by 
a very shallow plowing in the spring, and then planting the field with 
some cultivated crop. However, this method can not be followed in 
an ordinary pasture where there are many trees or in any pasture 
without destroying the grass and so making the field useless as a 
pasture for about 18 months. When a pasture is not infested it 
should be watched closely, and any wild onions which make their 
appearance should be removed promptly. 


TEMPORARY PASTURES. 


Temporary pastures for summer use require less attention to 
planting than to fencing, as nearly every field will give a few weeks 
of good grazing in the intervals between the regular crops, and when 
properly fenced will give most of the summer grazing needed on 
farms where cotton and grains are the principal crops. Winter 
pastures need special preparation and care and are practically 
limited to the growing of small grains and vetches for horses and 
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cattle. Rye, where it can be successfully grown, makes an exce, 
winter pasture. Oats or wheat and vetch make the “i Eee oS gs 
from December to April and the best pasture for d. : 
Mississippi Agricultural Experiment Station a mi: sea NOH IN 20 ul 
and hairy vetch has been in use many years, thes. ~ : 
in September and the fields ready for grazing in ° 
erowth is usually sufficient to support thr. 
number can be largely increased as the ¢. 
and mules do not eat the vetch greedily, k | 
them good grazing from January to Ap 
pastures begin to furnish abundant feed. ’ 
or wheat and a peck of vetch seed are suf ud acre, 
while if the Rustproof oat is used the que ba: increased 
about one-half. oD | 
It is sometimes difficult to secure const .¢ fresh grazin in the | 
northern part of the cotton region in unfavorable seasons, but in 
the central and southern parts it is quite possible to have pasture 
crops, especially for cattle and hogs, during the entire year. Among 
the crops which can be used for this purpose are the following: : 


1 No HOU 


January and February: Wheat, oats and vetch, artichokes, rape, bur clover, velvet 
beans. | 

March: Oats and vetch, artichokes, rape, bur clover, crimson clover, | 

April: Oats and vetch, rape, bur clover, alfalfa, crimson clover. 

May: Oats and vetch, rape, red clover, alfalfa, crimson clover. 

June and July: Sorghum, cowpeas, red clover, alfalfa, Rhodes grass. 

August: Sorghum, cowpeas, soy beans, alfalfa. 

September and October: Sorghum, cowpeas, soy beans, chutaet sweet potatoes, 
Rhodes grass, corn, peanuts. : 

November: Cowpeas, soy beans, chufas, sweet potatoes, c corn, rape, peanuts. 

December: Cowpeas, chufas, sweet potatoes, corn, rape, velvet beans. 


It is not to be expected that all of these will do well on any one 
plantation, but a selection can be made from the list to fit conditions 
on nearly any farm. | 


SILAGE CROPS. 


While the silo is of less importance in the cotton region than in 
regions of shorter grazing seasons, it 1s usually a profitable invest- 
ment for the dairyman. It provides supplies‘ of succulent feed 
through the dry weather, which is almost sure to occur in late summer, 
as well as in the winter when the pastures are too scant or too wet 
for grazing. Corn and sorghum are the principal crops for making 
silage, but the quality of the feed made from them is greatly improved 
when mixed with even a small proportion of some legume, like cow- 
peas, soy beans, or beggarweed. 

Some of the early-ripening varieties of velvet beans, like the Ala- 
bama, and the Yokohama, are often used, as the vines twine about the 
corn so that they can be handled easily when being run through the 
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veler and still’ do not grow sufficiently large to tangle the corn. 
ox made fra this mixture is likely to be very dark in color, but 
SE eg ‘“éious and is eaten readily. 
‘eggarweed and cowpeas or soy beans is often used 
~o%t region, the beggarweed stems making the pea 
4 handle and being of the highest value for giving 
™wooter butter. It is seldom possible to have 
92 fill the silo, but if as much as one-tenth of 


they can not be ; remainder corn the whole contents of the 
Improved by going ‘%r the bulk of the silage, corn is usually 
then seeding wit! he largest growing varieties of corn should 
be uséw ., “lanted much more thickly than for grain. 
The crop shows. _ “iwhen the kernels begin to glaze and before 


the lower leaves becon.» dry. Sorghum is often used for silage ‘and 
has the2xdvantage of if iaining green and in good condition much 
later in the season, thus tengthening the period during which the silo 
may be filled. 

Japanese sugar cane is also valuable for silage, some preferring it 
to either corn or sorghum, particularly for dairy cows. The outside 
covering of cane is very hard, and if cane is used it should be cut 
into very short pieces so that the covering will be partially crushed 
and will not cut the mouths of the cattle. 


SOILING CROPS. 


Soiling is often more economical than grazing, especially where 
land is expensive, as it enables the farmer to keep fully three times 
the number of animals on the same area. Its principal use is for 
the dairy. Though the character of the feed is practically the same 
as that from temporary pastures it is used much more economically, 
being gathered only as needed and without injury to the roots, so 
that the plants make a second growth much more quickly and vig- 
orously than when grazed and trampled. One successful dairyman 
near Harmony, Ga., reports that he keeps an average of 5 cows per 
acre with his soiling crops, while another near Atlanta states that he 
kept 25 cows in good condition from the middle of June until the 
last of September by the use of Amber sorghum grown on 24 acres. 
_ A profitable soiling crop requires a rich soil in good condition, and 
the field should be near the feeding lot, to save labor in hauling. The 
most productive soiling crops for general use are oats, vetch, and 
alfalfa for March, April, and May; alfalfa and Johnson grass for 
May and June; alfalfa, millet, and sorghum from June to October. 
Of course, the choice must depend largely on the location and soil 
of the particular field on which the crop is to be grown. On soils 
where alfalfa can not be grown it is generally possible to use vetches, 
cowpeas, or soy beans in its place. On very rich soil in the extreme 
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South teosinte makes a heavier yield than any other forage crop. 
In the southern half of the cotton region Napier grass outyields most 
other crops and makes a high quality of feed. Many prefer rye or 
wheat to oats for an early crop, while rice is valued highly in sections — 
where it can be grown. Guinea grass gives frequent and heavy 
cuttings along the Gulf coast and in Florida, and German millet is 
ready for use in about 40 days from planting. It is usually better 
to make successive plantings of annual soiling crops, so that all the 
crop from each planting can be used just as it reaches its best con- 
dition and before it becomes so mature and dry as to lose its succu- 
lency. Soiling crops are always profitable when a large quantity of 
fresh feed is wanted from a limited area of ground, but less so when 
good summer pastures are available. 


RECOMMENDATIONS BY THE AGRICULTURISTS OF 
SOUTHERN EXPERIMENT STATIONS. 


Owing to the great number of forage crops adapted to the cotton 
region there is room for considerable difference of opinion as to the 
best sorts for use in any given locality. Table I summarizes the 
recommendations of the experts at each of several southern experi- 
ment stations. These recommendations were given, on request, 
by Prof. C.’B. Williams, of North Carolina; Prof. C. B. Blackwell, 
of South Carolina; Director P. H. Rolfs, of Florida; Director J. F. 
Duggar, of Alabama; Director E. R. Lloyd, of Mississippi; Director 
W. R. Dodson, of Louisiana; Director Martin Nelson, of Arkansas; 
and Prof. A. B. Conner, of Texas. Corn is intentionally omitted 
from this table, except as to Florida, because it is considered pri- 
marily a grain crop, though also furnishing much forage and often 
grown for forage alone. 
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Dockage— 
value of system to wheat farmers...........0...-..-0.-enceecees 1118 7-8. 
wheat— . 
definition and descriptions. .2802-... aso. cs ane eee 1118. 3-5 
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Grazing—- ) 
feed crop) to'save labor, /).. 0.2.0 beer lt eee ieee eee 26 
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preparation, cleaning, and treatment for smut.......-.--.. i get BI 
seeding, time, method, and rate, In fall sowing...) oe ek eee 14-17 
soils for I 9-11 
sprouting for chicken feed 20000 oo ye SL Ges Sn 
value for winter pastures and for hay in South......-..-.--.--. TI20 Zo 
varieties tor fallisowine, description... ee Ee ee Gt 
winter— ay 
harvesting tor sram or haye. 22... 22s) ee Se ee 
turf, desc ription, and alae for f2]] sowing <2. - 3. toes ee 119° 8-9 

Oil, soy-beah, ext¥Yaction and vahies oii... So 1125 - 38 

Orange— peste 
growing in Florida, location, number of trees, and value........ TU22ie™ etre 
Satsuma, growing in Gulf States, locations, etc.............204 1122 { Pala He 

> 
sour, VAIN aac eiinetoci Uo ts eee Se oe ioe a 1122 at 
trifoliate,, value as citrus stock 0020s. US a 127. Ja 

Oranges— ii 
Srowing,. cost aud protits. 2... os Ce ee ee 1122. 43-44 
kid-glove, varieties for the Gulf States, description.......-..... 1122 oak.) 
propagation, planting, and’ cares ov et eee 1122 20-42 
round, varieties for the Gulf States, description............ Rirargaa W Dy ste idet PN 9 2 9 

Orchard grass, description and value for cotton States..........:... 1125 qrvee: | 

Orchards; citrus, protection from frosti yy ar2 ss ec Vie 36-38 

‘*Paille finne.’”? See ‘‘Maiden cane.”’ 

Panicum texanum. See Colorado grass. 

Para grass— panen! 
description and value for cotton States... 22.2.5. te T1250 1S 
hay yield, growing with cowpeas, advantages.................- 1125 11-13 

Paspalum. See Dallis grass. 

Pastures— ete 
cotton region, plants suitable, management, Cte ee 1125s: BE-58 
grasses for cotton States....... 0.54... waleibor hen eo 1125. 5-23 
temporary for cotton region, plants suitable, seeding, etc...... 1125 58 

Peanuts, growing and uses in cotton States. ee ‘sits a 47 

Pennisetum longistylum. See Kikuyu grass. neers, 

Pest, household— rae a 
‘Argentine ant, bulletin by Hii R. doar ber 2 0, ike ae ee 1101 1-11 
book lice or psocids;, bulletin by! Hi A: Back2i< 274022200 eee 1104 © 1-4 

Pests, poultry, control by cleanliness.................-- a he ee 1110 ws 8 

Phy soderma, corn disease, cause, development, description, and eae 

COUGTON Se ea OT ae ee ie ee hs wera 3-9 

‘“‘Pifine.”’ See ‘‘Maiden cane.”’ . 

Planting, hardwood trees on farm, methods, season, and gues 123%" 7-12 

Podosphaera leucot®icha, cause of apple powdery mildew.......... EZ Oke 6 

Poisons— i . 
ant, directions for Use) i) i Oy iL) ee Oe TLL Selb 
Use against Argentine ant. 0020) as. oo 1101 7, 8, 11 

Dae hard wood trees most valuable'fore-: . .. 2.8 tes oe LE23:, eae 

osts— sie 
fence, preservation’ 24 sare Oe 1117 24-27 
hard wood)trees most Valuable for . 20)... he 1123 4 

Poultry— 
breeding stock, selection and care, bulletin by Rob R. Slocum. 1116 1-10 
diseases, symptoms and control, bulletin by D. M. Green... ... 1114. 1-8 
exhibitions, value to club members and importance of attending 1115 3, 10 
Oxi bits, Vale so 88 Se Se ee Rea Se Ne A Se hare ae ee 1115 3 


Houses, bulletin by Alfted Bo Lee. /:.0.00.. co ee 1113 1-8 


INDEX.) | 11 


4 Farmers’ 
Poultry—Continued. Bulletin No. | Page. 
CURT OMIIOR NOTED 6 eo. siercun RM tae 5 ence cheecrs ded shecd dura 1105 7-8. 
BG NO I oyna. = ols dM nas kyscgrpeaceh evdieidld rage 1102 15, 16: 
raising— 
care of baby chicks, bulletin by Alfred R. Lee............. 1108 | 1-8 
i | bs sskaly bleu 8 
ry ae ; . 1108 8 
ie hos iin} y, ce es ce ee 1110 10 
. 1114 8 
| 115 im 
PeMMeeOMMReC IDE StOCK 2s... 1,0: epaldess-<- lesa --- sda, 1116 8 
selection and preparation for exhibition, bulletin by J. W. 
TIT 5B ou. cal Oo cS ck ccs wii J eape 1115 I-11 
Pe neneROd WACVANLAP CS... acca) ae R Ab ws 2 sive ¢ Ddeldamcres LLEL 7 
Powdery mildew, apple— 
pomirimienp Dy, D.h, Fischer...9.2.........02.+..c.+-.:- 1120 1-14 
descripigom, occurrence, and causes............. 22-2. saan san 1120 4-5 
| RUE AINE oa ha on a Me bias ae a a Uy 1120 3 
Propagation, citrus trees, methods for Gulf States.................- 1122 20-23 
Pruning— 
apple, for control of powdery mildew..:.:......0-02seseee-anee 1120 7-8 
; “ana WF b, 27-28, 
BES Ye dy or Ree oD ae sa Lo dbo oa 112 { 34 35, 
; RIMM TET leo oak cle oi cin chs etal phat Bhai oree eye cheaaek deed 1123, 15-16 
Psocids— 
or book lice, annoying household pests, bulletin by E. A. Back... 1104 1-4 
See also Book lice. 
P ueraria thunbergiana. See Kudzu. 
Bum pkin bugs, control in citrus groves.....-.-2.---esceeeee-ee sane 11,22 30 
Rape— 
description and value for cotton States......................- 1125 49 
Mmauameanioc WNCGMCaAUbIOINs ).20L. 2. bss ela ed hepa eee ae ea gg 1125 49 
emunanoriaying, for hens. 08 ee ee Oe 1105 4-5 
ied. Dikew vemntron as pests ol poultry..0. 2.22 ee ee ee eee OE 1110 8-9 
Red clover, growth habits and value for cotton States.............: 1125 32 
Red lead, use on seed grain as deterrent for crows.......0-21..2..- 1102 16 
Redtop— 
description and value for cotton States... 2.202.502.2005 220s 1125 20 
Pereeerecniaiicdarn ok oS os SRO Oe 2 IM Sn 1125 20 
Rescue grass— 
description and value for cotton States. .....J0s.2eeeu0- eel 1125 20-21 
Winberpraaing, Value...) Mn: uk eeia lo. oudlel hrvediues 46 1125 20 
Rhodes grass— 
description and value for cotton States: ..........50220. 00020. 1125 14-16 
fay Cuties and value: .: 2... . sadist. getlaed Mii s). thn cies 1125 16 
Rice; second-erowth, value for hay.....2/2-speui eeeee eee eels sen 1125 23 
Roosts— 
crow, locations, and eradication methods. ..........-2-.-014.- 1102 6-7, 19, 20 
poultry houses, location and arrangement.............-.-...-.- 1113 7-8 
Peon FiMmata. Set Pal AR. Cente aocies aot amends 1119 12 
moumiace jsoreniun fodder, value... 3..2.2.-..---2-.-cels ete 1125) 7 25 
Roup, poultry disease, cause and treatment..............-.....-.. 1114 4-6 
Rye, value for winter pastures and for hay in the South. ........-. 1125 23 
Rye-egrass, Italian, growing with slow-starting grasses, value......... 1125 19 
Rye-grasses, descriptions, and value for cotton States... ...- eetteee 1125 19-20 
Peer eCity foriiities hiss NS heey: 213 SN O e 1120 13 
Stale insects spread by Arcentina antics... ID. BI Pe 1101 4 
Scaly leg, poultry disease, cause and treatment. ..........----..--- 1114 6-7 
sorepaing, wheat, for dockage determination.......-....25......-. 1118 4,9-20 
eed— 
Det, oa -proparaton directions: | sseec . > POST Bats ey ca 1119 13 


beds, tree seedlings, location, preparation, and care of........-. 1123 PPP yf 
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Seed—Continued. Farmers’ 
erain— Bulletin No. Page. 
cleaning and treatment for irrigation crops, in Idaho. ....- 1103 12 
treatment with deterrents against animals, effect on germi- 
“MAMON Leen Ge alae Ce acc eee ee 1102 17 
treatment with deterrents for crows.....................-- 1102 16-17 
nuts, storage directions... 00 020... Gy. 1123 20-21 
4 oats, preparation, cleaning, and treatment for smut............- 1119 13-14 
eeding— 
cereal crops in irrigated district, southern Idaho.............. 1103 13-14 
oats, time, method, and rate, in fall sowing. ........./........ 1119 14-17 
Seedlings, hardwood— 
growing and planting on the farm, bulletin by C. B. Tillotson.. 1123 1-29 
growing directions 2. ssicessnskces ss. cee tee) Oe 1123 22-28 
removal ‘from Titreery os 260078 yess. : ee 1123 27-28 
3 jpeine, protection, shading, and cultivation... ......02/0.9) figs 26-27 
eeds— 
distribution ‘by crowsil: >: ssaise sie. Oy ee 1102 tS 
hardwood trees, sowing, methods, quantity, and season......... 1123, 10, 23-25 
kinds found in wheat dockage. ......--++-e+seces-eeeeeeeeees 111s} °s$ ha 
3 ’ 
selection and care, factor in successful farming................. 1121 15 
tree— 
collection, extraction, and storage... 6 ......5.0l.senewege 1123 17-22 
germination hastening methods.....:::2222.:21.2/e7 ens 1123 25-26 
ripening in spring and summer, list and treatment......... 1123 18, 19 
storage methods adapted to various species. .........--..- 1123 19-22 
Setting hens, directions for... 2... .4...0.4 445206 p0cd oe ee eee 1106 4—7 
Shipping, fowls for exhibition, directions......................-.... 1115 9-10 
ies wheat screening, description and use.................-2.. 1118 4, 9-20 
ilage— ‘ 
beggarweed, value for giving ‘‘June flavor” to winter butter, 
NOE Cute cee ee oe ae eae Su DdC. Weel Ot 2 ee ve 1125 59 
crops.and mixtures for cotton, States... 222... oe ee 1125{ a ee 
, ? 
sorphum, ivaluesoon OPO Le 1125 25 
Sirup, poisoned, use for control of Argentine ants. ................ 1101 8-11 
Stocum, Ros R., bulletin on— 
‘Oulling for eggs and market?’ i. 38.202 60.70.2210 ee 1112 1-8 
i ““The selection and care of poultry breeding stock” .........-. 1116 1-10 
mut— a) 
grain, prevention by treatment of seed..................... 24408 12-13 
oats, seed treatment; for control... 22. 220/572 .26.5 22 19 Oe ae 1119 14 
Snake River Basin, southern Idaho, climate and soils.............. 1103 4-7 
Sodium— 
arsenite, use in poisoned sirup for control of Argentine ants... .. 1101 Bolt 
fluorid, use against chicken lice and mites..............22..00. 1110 45 
Soil, inoculation, for alfalfa growing, methods. ......:.. ie hye ae 1125 30-31 
Soiling— 
crop; valuéiof-oatso. o6se 70 22020. seb ae oe bie 1119 20, 21 
. 13, 14, 
crops and mixtures for cotton States. ......22.... 2.05, .25 epee 1125; 24,25, 27, 
. 28, 29 
Soils— | 
cliTus growing 04. (obo. see eat 5 ech ee ee 1122 10-11 
oat STOWINE.... 62 cowed. boweTee toi) 14 bela ae Se 1119 9-11 
Sorehead, poultry disease, symptoms and control.................. 1114 6 
Sorghum— . i 
forage Grop for cotton’ States!) i... las es ee 1125 24-25 
pasturing; [practices and ‘caution. 22... . << een acide ehe Seba 1125 25 
South— 
farming, factors that make for success, bulletin by C. L. Good- 
Me eee ae Re eg ae 1121 1-31 
oats growing, fall-sowing and uses. ...-.....4-.s-sectecesesece 1119 3-4, 20-21 
Soy bean, seed, harvesting and germination. .........0.....------ 1125 38 


nh ae 


INDEX, 13 
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Soy beans— Bulletin No. Page. 
OOMAMMMEMIUOS 6 ote) aed. 33... 3. 5 eee dso a And dAlaleee tua 1125 38 
growth habits and value for cotton States...............-e0.04- 1125 37-38 
Seem er ee era ior Silage. . 2. \cs 50. ke coke os Sods 4s Be adios dc 1125 38 
value ae fertility maker for South......c........,. dwiwed alos. 1121 11 

Soy-bean— 

Re NIC to wa ce a en amkelels anion iakeules 1125 38 
Oi, Cmmmerian andiyalie)....... ....anbew. bast bos. a) pudiddwekd es 38 

Spacing, hardwood trees, and number required per acre. ......-.-. 1123 12 

Spraying— 
apples, for control of powdery mildew, time and materials...... 1120 8-14 
eitrusyimaterials, schedule; ete awis Suap arias edvteriee vod dee veh 1122 38-39 
schedule for apple powdery mildew. .......2..0. 0.00. cs00ee-- 1120 13-14 

St. Lucie grass, characteristics, notes . is 2sbeidies.saseuebalceke. 1125 7 

Stanton, T. R., and C. W. Warsurton, bulletin on ‘Fall-sown 

ee oS we aaa lak ai) SUEY w on Uh oh owe vend 1119 1-21 
stocks, citrus, desirabli kinds; - nisallsich « eornat?- clk bag. cd 1122 20-21 
OM PMC SQITOCLIONS . oo. oes Boks oon on toc ck dence 1123 19-22 
MINNIE VAN oe a SEO de ww wate ue 1119 21 
Sudan grass, description and value for cotton States......:..2.22.. 1125 10 
Sulphur, fumigation, for household pests, precautions.............. 1104 f 
Sweet potatoes— 

ESD 11 SRO SpE ag ES He 1125 49 
growing and value for cotton States.............--.-.--edueeks 1125 49-50 
mie eemee Or COWS. Value... 5.0 che nde as bb ce ok 1125 49 
yield in pine-wood region, value for feed, etc...-............. 1125 49-50 

ables, presagtion from ants. .-. . oo ssleity od-bnvck beeey dedenpieewce 1101 7-8 

Tangerine, growing in Gulf States. >... 2.2... .... 2s. sec cece ke 1122 12258 

Teosinte— 
description and value for cotton States-................-...-. 1125 25 
peedimesrvield, feed’ value, etc...) ets tspmest vite, + mecccevine + we 1125 25 

Texas— 

Ors Bew CTOWING, CONCILIONS. . oe. on ond frie be mn den te 1122 6, 13 
farm, labor requirements and cost..............2----e--e----e 1121 22-23 
millet. See Colorado grass. 

ogning weed lands directions... .0k<6 oe nls a < d+ chwlon he codvnlt 1117, 10-12, 13 

Thrashing, grain in Idaho, practices and suggestions.............. 1103 27-28 

Micke, OWRreescription and control... 2. co... lee code des, 1110 8,9 

Ties, railroad, hardwood trees most valuable for................... 1123 4 

Tintotson, C. R., bulletin on ‘‘Growing and planting hardwood 

Bertier y ne TAIIN ooo). Ree ose ee 1123 129 
Timber— 

estimating and selling from, woodlands............-.........--. 1117 13-19 
Farm woodlands, value... . 2.2.2... .....5--0- awe kt setae noes 1117. 6,7, 8,29 
Peemrrretcrtt Ml Om ecalos... . los ee < la ems cleo ule ais oe 1117 13-18 
Broservaron treatment ed. niies- fae <cayiae® kite Piecinte ae eels 1117 24-27 
using on farms, treating for preservation, etc................-.. 1117 23-27, 35 

‘Timothy, growth habits, use in cotton States.............0......- 1125 21 

TispaLe, W. H., bulletin on ‘‘The brown spot of corn with sug- 

ERIE CUNGEOU eo kc phe os « oc oes oo ea gee bas store Ceres 1124 1-9 
Tracy, 8S. M., bulletin on ‘‘ Forage for the corn belt”... ... 2.222... 1125 1-63 
Trapping— 

g RePESRIMRMEINOUIB Grats oi ista is.) Ayla oe CME Sales wc mia lous Womans 1101 11 
crowe,metwuiods and tisefulness..... 27a... ce knoe cee cece edbes 1102 19 

Trees— 
cutting and thinning in farm plantations...................... Tees 13-14 
cutting to improve woods, directions for thinning.............. 1117 te 38 
forest, planting, directions and examples. ..................2. 1117 27-31 
hem rarer SOR SAP TA TLINO.'. . ss lana tne Sawin Gaus oe eben cee 1123 5-6 
planting— cf 

in home woodlands, desirable kinds, etc.................. 1117 27-31 
PAUMUUAL I IeRIPCOBL .)o Wk... 5 ame dec faa wea unearned 1123 28-29 
methods, slit, hole, furrow, seed spot,-and broadcast....... 1123 8-11 
protection against ants, banding mixtures. ................... 1101 6-7 
seeds, collection, extraction, and storage...................-.. 1123 17-22 
spacing in plantation by species, and number required......... 1123 11-12 
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Farmers’ ; 
Vasey grass— Bulletin No. Page. 
description and value for cotton States......0..0....222....--: 1125 1] 
introduction, value for wet land, ete. o.. 2.2.2... .0220. 0.22004 1125 11 
Velvet beans— 
effectsion oat. crop following. yi 6+2.. Joanie Sak Te ee 1121 9 
feeding to live stock, practices and caution...............--.-- 1125 Bas ¥7 
growingand value-for.cotton States... ..d..cs..c. ken amen ues 1125 38-42 
history, growth habits, and.feed value............0.22..000.04 1250 AFS842 
seeding methods, yield, ete. su. bebe en. ML Se Sa ie 1125 42 
Veneer, hardwood trees most valuable for.................-....... 1123 4 
Vermin, poultry, kinds! and’ controle: 0:0) 0 ¢0) 00. YPOD YER) Bie 1110 3-10 
Vetches, growing in cotton States, value and uses, and seeding rate. 1125 42-44 
‘Virginia, cropping experiment to increase corn yields, results....... 1121 11-13 
Vossury, E. D., bulletin on ‘‘Citrus-fruit growing in the Gulf 
States’! co. SO se i A PT OU A fos 1-46 
WARBURTON, C. W., and T. R. Stanton, bulletin on ‘‘Fall-sown | 
OUR EA. 3 PERE RO SB Ae AAA ob lah! a ogi tiara bhatt ke a 9 1-21 
Water— 
for chickens, fountain... ....PoeBis 050 Le) TOL Slay ee eee 1107. f 
glass, use and value for preserving eggs.........202.00..00. 0004 1109 3 
grass, large. See Dallis grass. 
‘Weeds— 
controlan oat fields..ois se eh es oe OR OTe 1119 18 
seeds in wheat, description and screening..............-.....-.- 1118 { een 
Wheat— 
dirt other than material considered in dockage............... ARES 5-7 
dockage— 
determination method and equipment, details.............. 1118 ' 8-20 
under Federal grades, bulletin by Ralph H. Brown...-..... 1118 1-26 
growing under irrigation, southern Idaho. ..................2. 1103 19-21 
samples for dockage determination, taking and grading......... 1118 8-9, 20-21 
screening, for dockage determination. ...............2.....--. 1118 §©4, 9-20 
yields, influence of farming systems-..:2 25.70. 2. 222 Y 25 ee 1121 16-17 
Whitewash— : 
formula for chickenhouses; 2: 2622 o0 250 32a ee 1110 cf 
preparation and use against poultry vermin................-. CU SPTAO 9 
use in chickenhouses: eo) s2eote coca g A ee ee 1110 9 
‘Windbreaks— 
CILEUB CrOveRS. OY Oe ey Ee Ce en 1122 9-10 
hardwood’ trees most valuable forvis: . fie 8ei sci eee 13: 4 
location ‘on Garmis.o os 5 Oak eee oa es Oe 1123 6-7 
‘Woodland products, markets, special demands of industries......... 1117 19, 35 
Woodlands— 
4-7, 8, 
farm, extent in eastern United States, and value of products... 1117 a i Fi 
3 
piprovement methodsrcek it soe Pee . OE) eee 1117s 7-12, 35 
protection from fire, grazing, and insect damage...-......-... 1117 20-23, 35 


‘Yellow trefoil. See Black medic. 
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